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Introduction. 
§   1.  Buildings  of  the  Magnetic  Observatory. 

In  consequence  of  a  representation  by  the  Astronomer  Royal,  and  a  memorial  by 
the  Board  of  Visitors  of  the  Royal  Observatory,  addressed  to  the  Lords  Commis- 
sioners of  the  Admiralty,  an  additional  space  of  ground  on  the  south-east  side  of  the 
former  boundary  of  the  Observatory  grounds  was  inclosed  from  Greenwich  Park  for 
the  site  of  a  Magnetic  Observatory,  in  the  summer  of  1837,  and  the  Magnetic 
Observatory  was  erected  in  the  spring  of  1838.  Its  nearest  angle  in  its  present  form 
is  about  174  feet  from  the  nearest  point  of  the  S.E.  dome,  and  about  30  feet  from  the 
office  of  Clerk  of  Works,  It  is  based  on  concrete  and  built  of  wood,  united  for  the 
most  part  by  pegs  of  bamboo ;  no  iron  was  admitted  in  its  construction,  or  in  subsequent 
alterations.  Its  form,  as  originally  built,  was  that  of  a  cross  with  four  equal  arms, 
very  nearly  in  the  direction  of  the  cardinal  magnetic  points  as  they  were  in  1838;  the 
length  within  the  walls,  from  the  extremity  of  one  arm  of  the  cross  to  the  extremity 
of  the  opposite  arm,  was  40  feet,  the  breadth  of  each  arm  12  feet.  In  the  spring  of 
1862,  the  northern  arm  was  extended  8  feet.  The  height  of  the  walls  inside  is  10  feet, 
and  the  ceiling  of  the  room  is  about  2  feet  higher.  The  northern  arm  of  the  cross  is 
separated  from  the  central  square  by  a  partition,  so  as  to  form  an  ante-room.  The 
meridional  magnet,  for  observations  of  absolute  declination  and  of  variations  of 
declination  (placed  in  its  position  in  1838),  is  mounted  in  the  southern  arm;  and  the 
theodolite  b}^  which  the  magnet  collimator  is  viewed,  and  by  which  circumpolar  stars  for 
determination  of  the  astronomical  meridian  are  also  observed  (for  which  observation  an 
opening  is  made  in  the  roof,  with  proper  shutters,)  is  in  the  southern  arm,  near  the 
southern  boundary  of  the  central  square.  The  bifilar  magnet,  for  variations  of  hori- 
zontal magnetic  force  (erected  at  the  end  of  1840)  was  mounted  near  the  northern  wall 
of  the  eastern  arm  ;  and  the  balance-magnetometer,  for  variations  of  vertical  magnetic 
force  (erected  in  1841)  was  mounted  near  the  northern  wall  of  the  western  arm. 
Important  changes  have  lately  been  made  in  the  positions  of  these  instruments,  as 
will  be  mentioned  below.  The  sidereal  time-clock  is  in  the  south  arm,  near  the  south- 
east re-entering  angle.  The  fire-grate  (constructed  of  copper,  as  far  as  possible,)  is 
near  the  north  end  of  the  west  side  of  the  ante-room.  Some  of  these  fixtures  may 
contain  trifling  quantities  of  iron,  and,  as  the  ante-room  is  used  as  a  computing  room 
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it  is  impossible  to  avoid  the  introduction  of  iron  in  small  quantities  ;  great  care,  however, 
is  taken  to  avoid  it  as  far  as  possible. 

In  1864,  a  room,  called  the  Magnetic  Basement,  was  excavated  below  the  whole  of 
the  Magnetic  Observatory  except  the  ante-room ;  the  descent  to  it  is  by  a  staircase 
close  to  the  south  wall  of  the  western  arm  of  the  building.  For  the  theodolite,  a  brick 
pier  was  built  from  the  ground  below  the  floor  of  the  basement,  rising  through  the 
ceiling  into  the  south  arm  of  the  upper  room,  and  supporting  the  theodolite  in  exactly 
the  same  position  as  before. 

Instead  of  a  single  meridional  magnet  performing  the  double  functions  of  "  magnet 
for  determining  absolute  magnetic  declination,"  and  "  magnet  carrying  a  mirror  for 
photographic  register,"  there  are  now  two  meridional  magnets,  one  in  the  upper  room 
and  one  in  the  basement.  The  upper  magnet  is  in  a  position  about  10  inches  north  of  the 
former  position  of  the  declination-magnet ;  it  carries  a  collimator,  for  observation  by  the 
theodolite  ;  but,  in  reversion  of  position  of  the  collimator,  the  collimator  is  always  either 
above  or  below  the  magnet,  so  that  the  magnet  is  always  in  the  same  vertical.  The 
lower  magnet,  which  is  in  the  same  vertical  with  the  upper  magnet,  carries  the  mirror  for 
the  photographic  register  of  the  continual  changes  of  declination.  A  massive  brick  pier 
is  built  in  the  south  arm  of  the  basement,  covered  by  a  stone  slab ;  upon  it  is  fixed  the 
photographic  lamp ;  from  the  stone  slab  rise  three  smaller  piers,  upon  which  crossed 
slates  are  placed  ;  and  from  these  rises  a  small  pier  through  the  ceiling,  to  the  height  of 
18  inches  above  the  upper  floor,  carrying  the  suspension  of  the  lower  magnet.  Upon 
the  tops  of  the  three  piers  rest  the  feet  of  the  original  wooden  stand  carrying  the  sus- 
pension of  the  upper  magnet. 

The  bifilar-magnetometer  is  in  the  basement,  in  a  position  vertically  below  its  former 
position.  A  massive  brick  pier,  surmounted  by  a  thick  slab  of  stone  (upon  which  the 
photograph  lamp  is  fixed)  carries  a  pier  consisting  of  a  back  and  return-sides,  which  rises 
through  the  ceiling  about  2  feet  above  the  upper  floor,  and  is  crowned  by  a  slate  slab 
that  carries  the  suspension  of  the  bifilar-magnetometer. 

The  vertical- force  magnetometer  is  in  the  basement,  in  a  position  vertically  below 
its  former  position  ;  it  rests  upon  a  brick  pier,  capped  by  a  thick  stone ;  to  which  also 
its  photographic  lamp  is  fixed. 

To  the  theodolite-pier  are  fixed  telescopes  for  eye-observation  of  the  bifilar  and 
vertical-force  magnetometers. 

At  the  south-east  re-entering  angle  (which  has  been  rebated  for  the  purpose)  is  the 
horizontal  photographic  cylinder,  which  receives  the  traces  of  the  movements  of  the 
declination-magnet  and  the  bifilar-magnet.  The  angle  is  so  far  cut  away  that  the 
straight  line  joining  their  suspensions  passes  afoot  from  the  wall,  and  thus  the  cylinder 
receives  the  light  from  both  instruments  at  right  angles  to  its  surface.  The  vertical 
cylinder  which  receives  the  traces  of  the  movements  of  the  vertical-force-magnet,  and, 
of  the  self-registering  barometer  near  it,  is  east  of  the  vertical  force  pier. 

In  the  south-west   corner  of  the  western  arm,  and  partially  beneath  the  staircase, 
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is  the  apparatus  for  self-registration  of  the  spontaneous  galvanic  currents  on  the  wires 
leading  respectively  to  Croydon  and  to  Dartford. 

The  mean-time-clock  is  on  the  west  wall  of  the  south  arm  of  the  basement. 

Adjoining  the  north  wall  of  the  east  arm  is  the  table  for  photographic  operations. 
As  much  water  is  used  in  these  operations,  a  pump  is  provided  in  the  grounds  at  a 
distance  of  about  30  feet  from  the  nearest  magnetometer,  by  which  the  water  is  with- 
drawn from  the  cistern  at  the  east  end  of  the  photographic  table  and  at  once  dischai'ged 
into  a  covered  drain. 

The  basement  is  warmed  by  a  gas  stove,  and  ventilated  by  a  large  copper  tube 
nearly  two  feet  in  diameter,  receiving  the  flues  from  the  stove  and  all  the  lamps,  and 
passing  through  the  upper  room  to  a  revolving  cowl  above  the  roof.  Each  of  the  arms 
of  the  basement  has  a  window  flicing  the  south,  but  in  general  they  are  closely  stopped. 

The  variations  in  the  temperature  of  the  instruments  have  been  greatly  reduced  by 
their  location  within  this  basement. 

On  the  outside  of  the  Magnetic  Observatory,  near  the  north-east  corner  of  the 
ante-room,  a  pole  79  feet  in  height  is  fixed,  for  the  support  of  the  conducting  wires 
to  the  electrometers ;  the  electrometers,  &c.,  are  planted  in  the  window-seat  at  the 
north-end  of  the  ante-i'oom. 

The  apparatus  for  naphthalizing  the  gas  used  in  the  photographic  registration  was 
formerly  fixed  in  a  corner  of  the  ante-room,  but  is  now  (1865)  mounted  in  a  small 
detached  zinc-built  room,  erected  in  1863,  near  the  west  side  of  the  ante-room. 

A  small  wooden  building,  in  the  direction  S.S.E.  (magnetic)  from  the  Magnetic 
Observatory,  64  feet  from  its  nearest  angle,  and  very  near  the  southern  boundary  of 
the  grounds,  was  used  till  1863  for  the  observation  of  Magnetic  Dip;  and  another 
small  building,  in  the  direction  S.  (magnetic)  from  the  Magnetic  Observatory,  50  feet 
from  the  western  angle  of  the  southern  arm,  was  used  till  1862  for  the  observation  of 
Deflexions.  In  1863,  these  buildings  were  removed,  and  a  range  of  seven  rooms, 
usually  called  the  Magnetic  Offices,  was  erected  near  the  southern  fence  of  the  grounds. 
Since  the  summer  of  1863,  observations  of  Dip  and  Deflexion  have  been  made  in  the 
westernmost  of  these  rooms. 

At  the  distance  of  28  feet  south  (magnetic)  from  the  south-east  angle  of  the 
southern  arm  is  a  square  shed  about  10"  6'"  square,  supported  by  four  posts  at  the 
height  8  feet,  with  an  adjustable  opening  at  the  center  of  the  top.  Under  this  shed 
are  placed  the  large  dry-bulb  and  wet-bulb  thermometers,  with  a  photographic  c}-linder, 
axis  vertical,  between  them  ;  and  external  to  these  are  the  gas  flames,  whose  light 
passing  through  the  thermometer-tubes  above  the  quicksilver  makes  photographic 
traces  upon  the  paper  which  covers  the  C3dinder. 

For  better  understanding  of  these  descriptions,  the  reader  is  referred  to  the 
Descriptions  of  Buildings  and  Grounds  with  accompanying  Maps,  attached  to  the 
Volumes  of  Astronomical  Observations  for  the  years  1845  and  1862. 
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§  2.    Upper  Declination-Magnet  and  Apparatus  for  observing  it. 

The  theodolite  with  which  the  meridional  magnet  is  observed  is  bj  Simms :  the 
radius  of  its  horizontal  circle  is  83  inches:  it  is  divided  to  5',  and  reads  to  5",  by 
three  verniers,  carried  by  the  revolving  frame  of  the  theodolite.  The  fixed  frame 
stands  upon  three  foot-screws,  which  rest  in  brass  channels  let  into  a  stone  pier,  that 
stands  upon  the  brick  pier  rising  from  the  ground  of  the  Magnetic  Basement.  The 
revolving  frame  carries  the  Y's  (with  vertical  adjustment  at  one  end)  for  a  telescope  with 
transit-axis  :  the  length  of  the  axis  is  10|  inches:  the  length  of  the  telescope  21  inches: 
the  aperture  of  the  object  glass  2  inches.  The  Y's  are  not  carried  immediately  by  the 
T  head  which  crosses  the  vertical  axis  of  the  revolving  frame,  but  by  pieces  supported 
by  the  ends  of  that  T  head,  and  projecting  horizontally  from  it :  the  use  of  this  con- 
struction is  to  allow  the  telescope  to  be  pointed  sufficiently  high  to  see  o  Ursge  Minoris 
above  the  pole.  The  eye-piece  of  the  telescope  carries  only  one  fixed  horizontal  wire, 
and  one  vertical  wire  moved  by  a  micrometer-screw.  The  opening  in  the  roof  of  the 
building  permits  the  observation  of  circumpolar  stars,  as  high  as  o  Ursa;  ^linoris  above 
the  pole,  and  as  low  as  3  Cephei  below  the  pole. 

For  supporting  the  magnet,  a  braced  wooden  tripod-stand  is  provided,  whose 
mounting  has  been  described  above.  Upon  the  cross-bars  of  the  stand  rests  a  double 
rectangular  box  (one  box  completely  inclosed  within  another),  both  boxes  being  covered 
with  gilt  paper  on  their  exterior  and  interior  sides.  On  the  southern  side  of  the  principal 
upright  piece  of  the  stand  is  a  moveable  upright  bar,  turning  in  the  vertical  E.  and  W. 
plane,  upon  a  pin  in  its  centre  (which  is  fixed  in  the  principal  upright),  and  carrying 
at  its  top  the  pulleys  for  suspension  of  the  magnet ;  this  construction  is  adopted  as 
convenient  for  giving  an  E.  and  W.  movement  (now  very  rarely  required)  to  the  point 
of  suspension,  by  giving  a  motion  to  the  lower  end  of  the  bar.  The  top  of  the  upright 
piece  carries  a  brass  frame  with  two  pulleys,  whose  axes  are  E.  and  W.:  one  of  these 
pulleys  projects  beyond  the  north  side  of  the  principal  upright,  and  from  it  depends  the 
suspension  skein :  the  other  pulley  projects  on  the  south  side  :  the  suspension  skein  being 
brought  from  the  magnet  up  to  the  north  pulley  is  carried  over  it  and  over  the  south 
pulley,  to  a  small  Avindlass,  carried  by  the  lower  part  of  the  moveable  upright.  The 
height  of  the  two  pulleys  above  the  floor  is  about  11  ft.  3|in.,  and  the  height  of  the 
magnet  is  about  2  ft.  10  in.  ;  the  length  of  the  metal  carrier  which  bears  the  magnet 
is  1  ft.  3  in.  ;  so  that  the  length  of  the  fi-ee  suspending  skein  is  about  7  ft.  2|  in. 

The  magnet  was  made  by  Meyerstein,  of  Gottingeu :  it  is  a  bar  2  feet  long,  1^  inch 
broad,  and  about  \  inch  thick :  it  is  of  hard  steel  throughout.  The  magnet  carrier 
was  also  made  by  Meyerstein,  but  it  has  since  been  altered  by  Simms.  The  magnet 
is  inserted  sideways  and  fixed  by  screws  in  a  double  square  hook  which  constitutes 
the  lower  part  of  the  magnet  carrier.  This  lower  part  turns  stiffly  by  a  vertical  axis 
with  index  in  a  graduated  horizontal  circle  (usually  called  the  torsion  circle)  attached 
to  the  upper  part.  The  upper  part  of  the  magnet  carrier  is  simply  hooked  into  the 
skein. 

The  suspending  skein   was  originally  of  silk  fibre,  in  the  state  in    which  it  is  first 
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prepared  by  silk  manufacturers  for  further  operations ;  namely,  when  seven  or  more 
fibres  from  the  cocoon  are  united  by  juxtaposition  only  (without  twist)  to  form  a  single 
thread.  The  skein  was  strong  enough  to  support  perhaps  three  times  the  weight  of 
the  magnet,  &c. 

In  the  summer  and  autumn  of  1864,  an  attempt  was  made  to  suspend  the  Magnet 
by  a  steel  wire,  capable  of  supporting  the  weight  15  lbs. ;  but  the  torsion  force  was 
found  to  be  so  large  as  greatly  to  diminish  the  value  of  the  observations  ;  and  the 
akein  was  finally  restored  on  1865,  January  20.  A  similar  attempt  was  made  for 
suspension  of  the  lower  magnet ;  the  skein,  however,  was  restored  on  January  30. 

Upon  the  magnet  there  slide  two  brass  frames,  firmly  fixed  in  their  places  by  means 
of  pinching-screws,  One  of  these  contains,  between  two  plane  glasses,  a  cross  of 
delicate  cobwebs ;  the  other  holds  a  lens  of  13  inches  focal  length  and  nearly  2  inches 
aperture.  This  combination,  therefore,  serves  as  a  collimator  without  a  tube :  the 
cross  of  cobwebs  is  seen  very  well  with  the  theodolite-telescope,  when  the  suspension- 
bar  of  the  magnet  is  so  adjusted  as  to  place  the  object-glass  of  the  collimator  in  front 
of  the  object-glass  of  the  theodolite,  their  axes  coinciding.  The  wires  are  illuminated 
by  a  lamp  and  lens  in  the  night,  and  by  a  reflector  in  the  day. 

In  the  original  mounting  of  this  magnet  the  small  vibrations  were  annihilated  by  a 
copper  oval  or  "  damper,"  thus  constructed  :  A  copper  bar,  about  one  inch  square, 
is  bent  into  a  long  oval  form,  intended  to  contain  within  itself  the  magnet  (the  plane 
of  the  oval  curve  being  vertical).  A  lateral  bend  is  made  in  the  upper  half  of  the 
oval,  to  avoid  interference  with  the  suspension-piece  of  the  magnet.  The  effect  of  this 
damper  is  that,  after  every  complete  or  double  vibration  of  the  magnet,  the  amplitude 
of  the  oscillation  is  reduced  in  the  proportion  of  5  :  2  nearly. 

On  mounting  the  photographic  magnetometer  in  the  basement,  the  damper  was 
carried  down  to  encircle  it;  and  the  upper  magnet  remained  unchecked  in  its 
vibrations  till  1866,  January  23,  when  the  lower  part  of  the  magnet-carrier  was  connected 
with  a  brass  bar  which  vibrates  in  water. 

Observations  relating  to  the  permanent  Adjustments  of  the  Upper 
Declination-Magnet  and  its  Theodolite. 

1 .  Determination  of  the  inequality  of  the  pivots  of  the  theodolite-telescope. 

1862,  December  26.  The  theodohte  was  clamped,  so  that  the  transit  axis  was  at 
right  angles  to  the  astronomical  meridian.  The  illuminated  end  of  the  axis  of  the 
telescope  was  first  placed  to  the  East :  the  level  was  applied,  and  its  scale  was  read  ; 
the  level  was  then  reversed,  and  its  scale  was  again  read  ;  it  was  then  again  reversed, 
and  again  read,  and  so  on  successively  six  times.  The  illuminated  end  of  the  telescope 
was  then  placed  to  the  West,  and  the  level  was  applied  and  read  as  before.  This 
process  was  repeated  four  times,  and  the  result  was  that  when  the  level  indicates  the 
axis  to  be  horizontal,  the  axis  at  the  illuminated  end  is  really  too  low  by  0"-3  nearly. 

2.  Value  of  one  revolution  of  the  micrometer-screw  of  the  theodolite  telescope. 
1882,   December  26.     The  magnet  was  made  to  rest  on  blocks  of  wood,  and  its 
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collimator  was  used  as  a  fixed  mark  at  an  infinite  distance.  The  micrometer  was 
placed  in  different  positions,  and  the  telescope  of  the  theodolite  was  then  turned  till 
the  micrometer  wire  bisected  the  cross.  The  result  of  ten  comparisons  of  theodolite- 
readings  with  large  values  and  small  values  of  the  micrometer-reading  was,  that  one 
revolution  =  1'.  3.3"-  85.  This  agrees  with  the  result  of  observations  made  in 
preceding  years. 

.3.  Determination  of  the  micrometer-reading  for  the  line  of  collimation  of  the  theo- 
dolite-telescope. 

1864,  December  9-  The  vertical  axis  of  the  theodolite  had  been  adjusted  to  verticality, 
and  the  transit  axis  was  made  horizontal.  The  declination-magnet  was  made  to  rest 
on  blocks,  and  the  cross-wires  carried  by  it  were  used  as  a  collimator  for  determining 
the  line  of  collimation  of  the  telescope  of  the  theodolite.  The  telescope  was  i-eversed 
after  each  observation.  The  mean  of  20  double  observations  was  lOO'MlO.  This 
value  was  used  to  1865,  April  27,  when  the  observations  were  repeated,  giving  the 
value  100'"-087,  which  is  used  to  the  end  of  the  year. 

4.  Determination  of  the  eff^ect  of  the  mean-time-clock  on  the  declination-magnet. 
The  observations  by  which  this  has  been  determined  are  detailed  in  the  volumes  for 

1840,  1841,  1844,  and  1845.  It  appeared  that  it  was  necessary  to  add  9''"41  to  every 
reading  of  the  theodolite.  The  clock  was  removed  to  the  basement  in  1864,  having 
now  nearly  the  same  relative  position  to  the  lower  declination-magnet  which  formerly 
t  had  to  the  upper.     No  correction  is  now  applied  to  the  upper  declination-magnet. 

5.  Determination  of  the  compound  effects  of  the  vertical-forcc-magnet  and  the 
horizontal-force-magnet  on  the  declination-magnet. 

The  details  applying  to  the  effect  of  the  horizontal-force-niagnet  and  first  vertical- 
force-magnet  will  be  found  in  the  volumes  for  1840,  1841,1844,  and  1845.  It  ap- 
peared that  it  was  necessary  to  subtract  55"-22  from  all  readings  of  the  theodolite. 
In  1848  a  new  vertical-force-magnet  was  introduced,  and  the  subtractive  quantity  was 
then  found  to  be  42"-2.  A  few  experiments  in  18fi5  seemed  to  show  that  the  correction 
is  now  36""9-     No  numerical  correction  has  been  applied. 

6.  Determination  of  the  error  of  collimation  for  the  plane  glass  in  front  of  the  boxes 
of  the  declination-magnet. 

1865,  December  27.  The  magnet  was  made  to  rest  entirely  on  blocks.  The  micro- 
meter head  of  the  telescope  was  to  the  East.  The  plane  glass  has  the  word  "  top  " 
engraved  on  it,  and,  in  ordinary  use,  this  word  is  always  kept  east.  The  cross-wire 
carried  by  the  collimator  of  the  magnet  was  observed  with  the  engraved  word 
alternately  east  and  west.  The  result  of  20  double  observations  was,  that  in  the 
ordinary  position  of  the  glass   18  "-5  is  to  be  added  to  all  readings. 

7.  Determination  of  the  error  of  collimation  of  the  magnet-collimator,  with  reference 
to  the  magnetic  axis  of  the  magnet. 

1865,  February  17.  Observations  were  made  by  placing  the  declination-magnet 
in  its  stirrup,  with  its  collimator  altei-nately  above  and  below,  and  observing  the  col- 
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limator-wire  by  the  theodolite-telescope ;  the  windlass  of  the  suspending  skein  being 
so  moved  that  the  collimator  in  each  observation  was  in  the  line  of  the  theodolite- 
telescope.  Sixteen  pairs  of  observations  were  taken.  The  mean  half  excess  of  reading 
with "  collimator  above,  (its  usual  position)  above  that  with  collimator  below  was 
25'.  29"'  1.  A  repetition  of  the  observations  on  April  27  gave  26'.  7"'  41.  This 
value  is  used  in  the  reductions. 

8.  Effect  of  the  damper. 

In  the  volume  for  1841  observations  are  exhibited  shewing  that  the  oval  copper  bar, 
or  damper,  which  then  surrounded  what  is  now  the  upper  declination-magnet,  had  but 
little  or  no  effect.  Repeated  observations,  of  less  formal  character,  in  succeeding 
years,  have  confirmed  this  result.  The  same  bar  has  encircled  the  lower  declination- 
magnet  throughout  the  year  1865.  The  following  observations  were  made  in  the 
year  1 865,  for  ascertaining  the  effect  of  the  damper  on  the  lower  declination-magnet 
under  various  circumstances. 

On  1865,  February  8  and  10,  and  March  2,  the  time  of  vibration  of  the  magnet  was 
observed : — 

Mean  of  times  with  damper  in  usual  position 23*'  888 

Meau  of  times  with  damper  reversed  end  for  end 24''  508 

Mean  of  times  when  damper  was  removed 23''  153 

These  seem  to  indicate  a  repulsion  of  the  magnet  by  the  damper,  but  the  magnet 
came  to  rest  so  rapidly  that  the  observations  are  very  uncertain. 

On  several  days  froiu  April  2  to  May  12,  observations  were  made  for  ascertaining 
the  deflexion  of  the  magnet  produced  by  turning  the  damper  through  a  small  angle 
round  a  vertical  axis,  passing  through  its  center. 

Damper  ix  usual  Position. 

r  N.  end  towards  E.,  increase  of  western  declination —  1.  27 

Damper  turned  througli  2   |  ^_  ^^^^  ^^^^^.^^^  ^^  ^         ^^  ^^  ^^  ^  ^ _  23 

^  r  N.  end  towards  E.,  „  „  „  -2.16 

Damper  turned  through  4   |  ^^^  ^^^  ^^^^^^^  ^.  ^         ^^  ^^  ^^  ^  3  j  ^ 

„  f  N.  end  towards  E.,  „  „  „  -3.  10 

Damper  turned  through  6   |  j^._  ^^^^  ^^^.^^.^^  ^^^         ^^  ^^  ^_  ^ 2.  55 

/  N.  end  towards  E.,  „  „  „  —1.  22 

Damper  turned  through  8   I  j^_^^^^^^^^.^^^^^         ^^  __  ^^  ^^^. 

Dampek  reversed  End  for  End. 

/  N.  end  towards  E.,  increase  of  westoru  declination +0.  12 

Damper  turned  through  2' I  j^_^^^^^^.^^.^^^^^,^         ^^  ^^  ^^  ^020 

^  r  N.  end  towards  E.,  „  „  „  0.    0 

Damper  turned  througli  4   |  j^_  ^^^  ^^^^^^^  ^y  ^         ^^  ^_  _^  ^  0.  26 

J  N.  end  towards  E.,  „  „  „  +  0.    5 

Damper  turned  through  6°  S  „        ,  ,           ,    ,-.r  _i_n      ^ 

'  =■  L  N.  end  towards  W.,         „  „  „  +U.    o 

f  N.  end  towards  E.,  „  „  •  „  -0.  10 

D.amper  turned  through  8°  i  TVT        i  »           i    -nr  _Lfi     ^ 

^  °  L  N.  end  towards  W .,         „  „  „  +0.    o 

The  first  series  shews  clearly  that  the  damper  in  its  usual  position  drags  the  magnet ; 
the  second  shews  no  certain  effect.     It  seems   that  the  damper  possesses   two  kinds  of 
Greenwich  Maonetical  and  Meteorological  Observation?,  1865.  l> 
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magnetism,  one  permanent,  the  other  transiently  induced,  of  nearly  equal  magnitude; 
their  sum  being  about  yIuj  P^^t  of  the  terrestrial  effect  for  the  same  deflexion. 

From  July  25  to  August  9,  observations  were  made  to  ascertain  whether  the  cff'ect 
of  an  external  deflecting  cause  is  the  same  with  the  damper  present  and  the  damper 
removed.  The  observation  was  extremely  difficult,  as  the  magnet  was  perpetually  in 
vibration  when  the  damper  was  removed.  A  small  magnet  on  the  east  side  of  the 
N.  end  of  the  magnetometer,  with  its  north  end  pointing  towards  the  East  (and  there- 
fore diminishing  the  western  declination  of  the  magnetometer),  was  moved  to  the 
distance  (about  five  feet)  at  which  it  produced  a  deviation  of  5'  nearly.  The  apparent 
western  declination  was  observed,  damper  present,  and  damper  removed.  It  appeared 
to  be  less  with  damper  present  than  with  damper  removed,  by  0'.  53".  The  separate 
results  arc  very  discordant.  If  the  conclusion  has  any  validity,  it  tends  to  shew  a 
repulsive  power  in  the  damper,  opposite  to  that  found  in  the  preceding  experiments. 
This  experiment  is  regarded  as  inconclusive. 

9.  Calculation  of  the  constant  used  in  the  reduction  of  the  observations  of  the 
upper  declination-magnet,  the  micrometer-head  of  the  theodolite  telescope  being  East. 

Micrometer  equivalent  for  reading  for  line  of  coUimation,  lOC-OS?  —2.  36.  33-2 

Correction  for  the  plane  glass  in  front  of  the  box,  in  its  usual  position +  18-5 

The  collimator  above  the  magnet.     Correction  for  error  of  colliraation...  .  —     26.    7-4 


Constant  to  be  used  in  the  reduction  of  the  observations —  3.    2.  22'1 

By  inadvertence,  the  number  —3".  2'.  41 '"9  has  been  uied  in  the  reductions. 

10.  Determination  of  the  time  of  vibration  of  the  upper  declination-magnet  under 
the  action  of  terrestrial  magnetism. 

It  is  known,  from  constant  observation,  that  the  time  of  a  single  vibration  is  as 
nearly  as  possible  30' ;  but  no  observations  are  recorded  which  merit  distinct  reference, 

11.  Fraction  expressing  the  proportion  of  the  torsion-force  to  the  earth's  magnetic 
force. 

By  the  same  process  which  is  described  in  the  Magnetical  Observations  1847,  the 
proportion  with  the  steel  wire  in  use  from  1864,  June,  to  1365,  January  1",  was  found 
on  January  17  to  be  J  ;  and  on  January  18,  with  a  new  wii-e,  ^-y.  With  a  silk  skein, 
the  proportion  was  found,  on  1855,  January  31,  ^J^;  on  February  17,  ^^y;  on 
April  27,  ^Ij ;  and  on  December  27,  ^hj' 

Deticrmixatiox  of  the  Readings  or  the  Horizontal  Circle  of  the  Theodolite 

CORRESrOXDING    TO   THE    AsTKOXOMICAL    MERIDIAN. 

The  error  of  the  level  is  determined  by  application  of  the  spirit-level  at  the  time 
of  observation  ;  due  regard  being  paid,  in  the  reduction,  to  the  inequalitv  of  pivots 
already  found.  One  division  of  the  level  is  considered  =  l"-0526.  The  azimuth- 
reading  is  then  corrected  by  this  quantity ; 

Correction  =  Elevation  of  "\V.  end  of  axis  X  tan  star's  altitude. 


Upper  Declixatiox-Magnet,  and  Theodolite.  xi 

The  readings  of  the  azimuth  circle  increase  as  the  instrument  is  turned  from  N.  to 
E.,  S.,  and  W. ;  from  which  it  follows  that  the  correction  must  have  the  same  sign  as 
the  elevation  of  the  W.  end. 

The  correction  for  the  azimuth  of  the  star  obser\-ed  has  been  computed  independently 
in  every  observation,  by  a  peculiar  method,  of  which  the  principle  is  fully  explained 
in  the  volumes  for  1840,  1841,  1843,  1844,  1845.  The  formuhi  and  table  used  are 
the  following  :  — 

Let  J,,  =  seconds  of  arc  in  star's  azimuth, 

C^  =  seconds  of  time  in  star's  hour-angle, 

o^  =  seconds  of  arc  in  star's  N.P.D.  for  the  day  of  observation, 
Then  log.  A„  =  log.  C,  +  log.  E  +  log.  {'i,  +  F)  +  log.  cos  f. 

The  values  of  log.  E,  F,  and  log.  cos  ^,  are  given  in  the  following  table  : — 


Tabulated  Values  of  Log.  Cos  </.,  for  DiFFEnExx  Values  of  C„  and  of  tlio  Quantities  Log.  E  and  F' 
for  tbe  Stars  Polaris  and  S  UnsiE  Mixoeis. 


Hour 
Angle. 

Log.  Cos  <p  for 

P.,.,,., 

5  UrSLE  Jlinoris. 

Polai-is  S.P. 

5  Ur.sac  Jlin.  S.P 

I 

9-99999 

9'99999 

9'99999 

9'99999 

2 

999 

999 

999 

999 

3 

999 

999 

999 

999 

4 

998 

99S 

998 

998 

5 

996 

996 

997 

997 

6 

994 

99+ 

996 

996 

7 

992 

992 

994 

995 

8 

990 

989 

992 

993 

9 

■988 

986 

990 

99' 

lo 

985 

983 

988 

989 

II 

9S1 

■979 

980 

987 

12 

978 

970 

982 

984 

i3 

974 

971 

979 

981 

14 

970 

966 

970 

978 

i5 

966 

961 

972 

Q75 

i6 

961 

955 

.:)68 

97' 

>7 

956 

950 

964 

968 

i8 

951 

944 

959 

964 

«9 

9+5 

937 

955 

960 

20 

959 

930 

950 

956 

21 

932 

923 

945 

961 

22 

926 

915 

9^9 

q46 

23 

919 

908 

q33 

941 

24 

912 

900 

928 

906 

25 

904 

891 

922 

930 

26 

896 

S82 

gi5 

920 

27 

888 

873 

909 

919 

28 

880 

863 

902 

912 

29 

871 

853 

894 

906 

3o 

9-99862 

9-99843 

9-99887 

9-99900 

Log.  E 
F 

6-09721 

6-13638 

—6-03899 

—  6-00617 

-1 86"  -79 

—944"  7« 

+  181" -07 

+  886'' -86 
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Observations  for  detcrininin<^  tlie  readings  for  tlic  astronomical  meridian  were  made 
on  the  following  days  in  1865  :— January  4,  February  9,  17,  20,  March  16,  22, 
April  8,  21,  May  5,  22,  July  2,  19,  August  11,  26,  September  2,  October  5,  Novem- 
ber 5,  10,  24,  December  14,  30.  As  a  check  on  the  continued  steadiness  of  the 
theodolite,  observations  of  a  fixed  mark  (a  small  hole  in'a  plate  of  metal  above  the 
Observatory  Library,  illuminated  by  a  reflector  of  sky-light  in  the  day  and  by  a  lamp  at 
night,)  have  been  taken  about  thirty  times  at  nearly  equal  intervals  through  the  year. 


The  following  is  a  description  of  the  method  of  making  and  reducing  the  eye- 
observations  of  the  declination-magnet : — 

A  fine  horizontal  wire  (as  stated  above)  is  fixed  in  the  field  of  view  of  the  theodolite- 
telescope,  and  another  fine  vertical  wire  is  fixed  to  a  wire-plate,  moved  right  and  left  by 
a  micrometer  screw.  On  looking  into  the  telescope,  the  cross  of  the  magnetometer  is 
seen  ;  and  during  the  vibration  of  the  magnet,  this  cross  is  seen  to  pass  alternately  right 
and  left.  The  observation  is  made  by  turning  the  micrometer  till  its  wire  bisects  the 
image  of  the  magnet-cross  at  the  pre-arranged  times,  and  reading  the  micrometer.  The 
verniers  of  the  horizontal  circle  are  read. 

The  mean-time  clock  is  kept  very  nearly  to  Greenwich  mean  time  (its  error  being 
ascertained  each  day),  and  the  clock-time  for  each  determination  is  arianged  before- 
hand. 

If  the  magnet  is  in  a  state  of  disturbance,  the  first  observation  is  made  by  the 
observer  applying  his  eye  to  the  telescope  about  one  minute  before  the  pre-arranged 
time;  he  bisects  the  magnet-cross  by  the  micrometer  wire  at  45'',  and  again  at  15^ 
befoie  that  time,  also  at  15'  and  45'  after  that  time.  The  intervals  of  these  four 
observations  are  therefore  the  same  as  the  time  of  vibration  of  the  magnet,  and  the 
mean  of  all  the  times  is  the  same  as  the  Greenwich  pre-arranged  mean  time. 

The  mean  of  each  pair  of  adjacent  readings  of  the  micrometer  is  taken  (giving  three 
means),  and  the  mean  of  these  three  is  adopted  as  the  result.  In  practice,  this  is  done 
by  adding  the  first  and  fourth  readings  to  the  double  of  the  second  and  third,  and 
dividing  the  sum  by  6. 

Through  the  year  1 865,  in  which  the  upper  magnet  was  unprovided  with  a  damper, 
the  magnet  was  usually  in  a  state  of  vibration ;  but  since  the  introduction  of  the  water 
damper,  on  1866,  January  23,  the  number  of  instances  of  vibration  has  been  very  small. 
When  it  is  found  to  be  quite  free  from  vibration,  two  bisections  only  of  the  cross  are 
made,  one  about  15^  before  the  time  recorded,  the  other  about  15'  after  that  time, 
30''  being  uearly  the  time  of  a  single  vibration.  (The  lower  magnet,  furnished  with 
the  copper  damper,  never  exhibits  any  troublesome  vibrations.) 

The  adopted  result  is  converted  into  arc,  supposing  V  =  V.  33""85,  and  the  quantity 
thus  deduced  is  added  to  the  mean  of  the  vernier-readings,  from  which  is  subtracted 
the  constant  given  in  article  9  of  the  permanent  adjustments  ;  the  difi^erence  between 
this  number  and  the  adopted  rcad'ng  for  the  Astronomical  South  Meridian  is  taken  ; 
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and  thus  is  deduced  the  magnetic  declination,  which   is  used  in  determining  ihc  zero 
for  the  photographic  register. 

§  3.  Lower  DecUmtion-Magnet ;  and  Phofograpli'w  self-reghfering 
Apparatus  for  Continuous  Record  of  Magnetic  Declination. 

The  lower  declination  magnet  is  made  by  Simms.  It  is  2  feet  long,  14  inch  broad, 
^  inch  thick,  of  hard  steel  throughout,  much  harder  than  the  upper  declination  magnet. 

The  magnet-frame  consists  of  an  upper  piece,  whose  top  is  a  hook,  (to  be  hooked 
into  the  suspension-skein),  and  which  carries  a  concave  mirror  5  inches  in  diameter, 
used  for  the  photographic  record  in  the  manner  to  be  hereafter  mentioned.  The  lower 
part  of  this  upper  piece  turns  in  a  graduated  horizontal  circle,  similar  to  the  torsion 
circle  of  the  upper  magnet,  and  attached  to  the  lower  piece  or  magnet-carrier  proper. 
The  lowest  part  of  the  carrier  is  a  double  square  hook,  in  which  the  magnet  is  inserted 
and  is  kept  in  position  by  the  pressure  of  three  screws. 

It  has  been  mentioned  in  §  1  that  a  small  pier  built  upon  one  of  the  crossed  slates 
which  are  laid  upon  three  piers  rising  from  below,  carries  the  suspension-pullies.  The 
suspension-skein  rises  to  one  of  these  pullies,  passes  horizontally  over  a  second  pulley 
about  5  inches  south  of  it,  and  then  descends  obliquely  to  a  Avindlass  w^hich  is  fixed  to 
the  stone  slab  about  2  ft.  3  in.  south  of  the  center  of  the  magnet. 

The  height  of  the  pulley  above  the  floor  of  the  Basement  is  10  ft.  4|  in.  As  the  height 
of  the  magnet  above  the  floor  is  2  ft.  lOi  in.,  and  the  length  of  the  magnet  frame  is 
1ft.  3  in.,  there  remains  6  ft.  3:^  in.  of  free  suspending  skein. 

The  general  principle  adopted  for  all  the  photographic  instruments  is  the  same. 
The  photographic  paper  is  wrapped  round  a  glass  cylinder,  and  the  axis  of  the 
cylinder  is  made  parallel  to  the  direction  of  the  movement  which  is  to  be  registered. 
The  cylinder  is  turned  by  clock-work,  with  uniform  velocity.  The  spot  of  light  (for 
the  magnets,  the  earth  currents,  and  the  barometer)  or  the  boundary  of  the  line  of  light 
(for  the  thermometers)  moves,  with  the  movements  which  are  to  be  registered,  in  the 
direction  of  the  axis  of  the  cylinder,  while  the  cylinder  itself  is  turned  round.  Conse- 
quently, when  the  paper  is  unwrapped  from  its  cylindrical  form,  there  is  traced  upon  it 
(though  not  visible  till  the  proper  chemical  agents  have  been  applied)  a  curve,  of 
which  the  abscissa  measured  in  the  direction  of  a  line  surrounding  the  cylinder  is  pro- 
portional to  the  time,  while  the  ordinate  measured  in  the  direction  parallel  to  the 
axis  of  the  cylinder  is  proportional  to  the  movement  which  is  the  subject  of  measure. 

In  the  instruments  for  registering  the  motions  of  the  magnets  and  barometer,  a  line 
of  abscissae  is  actually  traced  on  the  paper,  by  a  lamp  giving  a  spot  of  light  in  an 
invariable  position,  the  effect  of  which  on  the  revolving  paper  is  to  trace  a  line 
surrounding  the  cylinder.  For  the  thermometers  this  is  not  necessary,  as  the  ther- 
mometer-scales are  made  to  carry  and  to  transfer  to  the  photographic  paper  sufficient 
indications  of  the  actual  reading  of  the  thermometers. 

Every  part  of  the  cylinder-apparatus  except  those  on   which  the  spots   of  light  fall 
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is  covered  with  a  double  case  of  blackened  zinc,  having  a  slit  for  each  moveable  spot 
of  light  and  a  hole  for  the  invariable  spot  ;  and  every  part  of  the  path  of  the 
photographic  light  is  protected  by  blackened  zinc  tubes  from  the  admixture  of 
extraneous  light. 

In  all  the  instruments,  the  following  method  is  used  for  attaching,  to  the  sheet  of 
photographic  paper,  indications  of  the  time  when  certain  parts  of  the  photographic  trace 
were  actually  made,  and  for  giving  the  means  of  laying  down  a  time-scale  applicable 
to  every  part  of  the  trace.  By  means  of  a  small  moveable  plate,  arranged  expressly 
for  this  purpose,  the  light  which  makes  the  trace  can  at  any  moment  be  completely 
cut  off.  An  assistant,  therefore,  occasionally  cuts  off  the  light  (registering  in  the 
proper  book  the  clock-time  of  doing  so),  and  after  a  few  minutes  withdraws  the  plate 
(ao-ain  registering  the  time).  The  effect  of  this  is  to  make  a  visible  interruption  in 
the  trace,  corresponding  to  registered  times.  By  drawing  lines  from  these  points  of 
interruption  parallel  to  the  axis  of  the  cylinder,  to  meet  the  photographic  line  of 
abscissa?,  or  an  adopted  line  of  abscissae  parallel  to  it,  points  are  defined  upon  the  line 
of  abscissae  corresponding  to  registered  times.  The  whole  length  of  the  photographic 
sheet  (except  where  one  end,  in  the  cylindrical  arrangement,  laps  over  the  other) 
corresponds  to  the  known  time  of  revolution  of  the  cylinder.  A  scale  being  prepared 
beforehand,  whose  value  for  the  time  of  revolution  corresponds  to  the  circumference 
of  the  cylinder,  and  the  scale-reading  for  the  registered  time  of  interruption  of  light 
being  applied  to  the  foot  of  the  ordinate  corresponding  to  that  interruption,  the 
divisions  of  hours  and  minutes  may  be  transferred  at  once  from  the  scale  to  the  line  of 
abscissae.  In  practice  it  is  found  that  the  length  of  the  paper  is  not  always  the  same, 
and  it  is  necessary,  therefore,  to  use  a  scale  (a  separate  one  for  each  separate 
instrument)  which  will  admit  of  small  expansion  and  contraction,  preserving  the 
proportion  of  its  different  parts  unaltered.  A  scale  of  vulcanized  caoutchouc,  mounted 
on  a  small  frame  in  which  one  end  of  the  scale  is  fixed  while  the  other  is  drawn  hy  a 
screw,  is  found  to  answer  extremely  well. 

One  of  the  revolving  cylinders  is  used  for  the  photographic  record  of  the  Declina- 
tion Magnet  and  the  Horizontal  Force  Magnet.  In  the  preparation  of  the  basement 
in  1864,  as  has  been  stated,  the  south-eastern  re-entering  angle  was  cut  away,  so  that  the 
straight  line  from  the  suspending  skein  of  the  declination-magnet  to  the  center  of 
the  bifilar  magnet  passes  through  a  clear  space,  in  which  the  registering  apparatus 
is  placed.  The  first  thing  to  be  described  is  the  arrangement  of  glass  cj'linders. 
One  glass  cylinder  with  a  hemispherical  extremity  (in  all  respects  similar  to  those 
used  as  shades  or  protectors  of  small  clocks,  works  of  art,  &c.),  11^  inches  long  in  its 
cylindrical 'part,  and  14i  inches  in  circumference,  is  covered  internally  with  a  black 
pigment,  and  is  stopped  at  the  open  end  by  insertion  in  a  metallic  cap,  in  the  center  of 
which  is  a  short  spindle  and  winch-arm.  Round  this  cylinder  the  photographic  paper  is 
wrapped,  and  the  moisture  on  the  photographic  paper  agglutinates  its  overlapping 
ends  with  sufficient  firmness.  The  cylinder  and  mounted  paper  are  then  covered 
by  another  glass  cylinder  with  hemispherical  end,  whose  open  end  is  fixed,  by 
friction,  on  the  rim  of  the  metallic  cap  to  which  the  inner  cylinder  is  attached,  a  collar 
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of  tape  being  inserted  between.  In  this  state  the  cylinders  are  placed  in  their  workino-- 
mounting ;  the  short  spindle  in  the  cap,  and  the  large  cylinder  near  its  hemispherical 
end,  rest  upon  friction-rollers,  the  axis  of  the  cylinder  being  horizontal.  Tiie  winch - 
arni  is  lodged  in  a  fork  at  the  end  of  the  hour-hand  of  a  timepiece,  which  is  made  for 
the  purpose,  not  exceeding  in  size  an  ordinary  box-chronometer,  but  with  very  strong 
wheels  and  powerful  spring,  and  with  duplex  escapement.  In  order  to  avoid  the 
ordinary  shake  of  the  hour-hand  of  a  clock,  due  to  the  play  of  the  motion-wheels 
under  the  dial,  the  hour-hand  is  placed  upon  the  central  axis,  and  the  second  wheel, 
■which  is  usually  placed  in  the  center  and  carries  the  minute  hand,  is  placed  on 
one  side.  The  cylinder  was  originally  made  to  turn  in  twelve  hours  ;  but,  as  this 
construction  sometimes  required  a  change  of  the  photographic  sheet  every  twelve 
hours,  the  wheels  of  the  time-piece  were  changed,  to  make  the  cylinder  turn  in  twenty- 
four  hours. 

The  light,  by  which  the  trace  of  the  declination-magnet  is  made,  originates  in  a 
lamp  (formerly  of  campliine,  but,  since  1849,  of  coal-gas  charged  with  the  vapour  of 
coal-naphtha)  placed  slightly  out  of  the  direction  of  a  straight  line  drawn  from  the 
suspension-skein  of  the  magnet  to  the  center  of  the  photographic  sheet.  Before  the 
flame  of  the  lamp  is  placed  a  small  aperture,  about  0'"'3  high  and  0'"-0I  broad, 
independent  of  the  lamp,  and  supported  by  a  part  of  the  stone  cai)ping  of  the  biick 
pier  which  carries  the  magnet.  The  light  from  the  aperture  falls  upon  a  concave 
mirror  of  speculum-metal,  5  inches  in  diameter,  and  about  25'3  inches  from  the  aperture. 
This  concave  mirror  is  above  the  top  of  the  magnet  box  ;  it  is  carried  by  a  part  of  the 
magnet-carrier,  which,  although  it  has  a  small  movement  of  adjustment  relative  to 
the  magnet-carrier,  is  in  practice  very  firmly  clamped  to  it,  so  that  the  mirror  receives 
all  the  angular  movements  of  the  magnet.  By  the  concave  mirror,  the  light  diverging' 
from  the  aperture  is  made  to  converge  to  a  place  nearly  on  the  surface  of  the 
cylinder  of  photographic  paper  whose  distance  from  the  mirror  is  about  ll"0'"*l. 
The  form  of  the  aperture,  ^however,  and  the  astigmatism  caused  by  the  inclined 
reflexion  from  the  mirror,  produce  this  effect,  that  the  image  is  somewhat  elongated 
in  the  vertical  direction,  and  is  at  the  same  time  slightly  curved.  To  diminish  the 
length  there  is  placed  near  the  cylinder  a  plano-convex  cylindrical  lens  of  glass, 
with  its  axis  horizontal,  and  the  image  is  thus  reduced  to  a  neat  spot  of  light. 

The  spot  of  light  from  the  concave  mirror  of  the  declination-magnet  is  received  on 
the  south  side  of  the  cylinder,  near  its  west  end. 

Near  the  east  end  of  the  cylinder  is  placed  a  gas  lamp,  shining  by  reflexion  through 
a  small  fixed  aperture  above  the  cylinder,  from  which  the  liglit  falls  upon  a  small 
cylindrical  lens,  by  which  a  very  delicate  and  well-defined  photographic  trace  is 
marked  upon  the  paper,  in  a  fixed  position,  intermediate  between  tlie  pliotographic 
curves  of  the  declination  and  horizontal  force  magnets.  This  is  the  pliotograpliic 
base-line,  or  line  of  abscissye,  to  which  allusion  has  been  made  above. 

For  the  declination-magnet,  the  values,  in  minutes  and  seconds  of  arc,  of  movements 
of  the  photographic  spot  in  the  direction  of  the  ordinate,  are  thus  dcducel  from  a 
geometrical  calculation  founded  on  the  measures  of  difiercnt  parts  rf  the  appar;itus. 
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The  distance  of  the  cyhnder  from  the  concave  mirror  is  about  11"-  0'"-  •  1,  and  a  move 
ment  of  1°  of  the  mirror  produces  a  movement  of  2°  in  the  reflected  ray.  From  this  it  is 
found  that  1*^  of  movement  of  the  mirror  is  represented  by  4-611  inches  upon  the 
photographic  paper.  A  small  scale  of  pasteboard  is  prepared,  whose  graduations 
correspond  in  value  to  minutes  and  seconds  so  calculated.  The  zero  of  the  ordinate- 
scale  is  found  in  the  following  manner.  The  time-scale  having  been  laid  down  as  is 
already  described,  and  actual  observations  of  the  position  of  the  magnet  having  been 
made  with  the  eye  and  the  telescope,  (as  has  been  fully  described  above),  at  certain 
registered  times,  there  is  no  difficulty  (by  means  of  these  registered  times)  in  defining 
the  points  of  the  photographic  trace  which  correspond  to  the  observed  positions. 
The  pasteboard  scale  being  applied  as  an  ordinate  to  one  of  these  points,  and  being 
slid  up  and  down  till  the  scale  reading  which  represents  the  reading  actually  taken  by 
the  eye-observation  falls  on  that  point,  the  reading  of  the  scale  where  it  crosses  the 
line  of  abscissse  is  immediately  found.  The  various  readings  given  by  different 
observations,  so  long  as  there  is  no  instrumental  change,  will  scarcely  differ,  and  may 
be  combined  in  groups,  and  thus  an  adopted  reading  for  the  line  of  abscissa  may  be 
obtained.  From  this,  with  the  assistance  of  the  same  pasteboard  scale,  there  will  be 
laid  down  without  difficulty  a  new  line,  parallel  to  that  line  of  abscissae,  whose 
ordinate  would  represent  some  whole  number  of  degrees,  or  other  convenient  quantity. 


The  horizoutal-force-magnet,  furnished  by  Meyerstein  of  Gottingen,  is,  like  the 
declination-magnet,  2  feet  long,  ItV  inch  broad,  and  about  J  inch  thick.  For  its 
support  (as  is  mentioned  above),  a  brick  pier  in  the  eastern  arm  of  the  Magnetic  Obser- 
vatory, built  on  the  ground  below  the  basement  floor,  rises  through  the  floor  of  the 
upper  room,  and  carries  a  slate  slab,  to  the  top  of  which  a  brass  frame  is  attached, 
carrying  two  brass  pulleys  (with  their  axes  in  the  same  east  and  west  line)  in  front 
of  the  pier,  and  two  (in  a  similar  position)  at  the  back  of  the  pier  ;  these  constitute 
the  upper  suspension-piece.  A  small  windlass  is  attached  to  the  back  of  the  pier 
at  a  convenient  height.  The  magnet-carrier  consists  of  two  parts  ;  the  upper  part  is 
a  vertical  plate,  having  a  pair  of  small  pulleys  attached  to  it,  (whose  axes  are 
perpendicular  to  the  plate)  ;  carrying,  below  those  two  pulleys,  the  photographic 
concave  mirror ;  and  connected  below  with  the  torsion-circle  ;  the  lower  part  is  the 
magnet-stirrup,  turning  by  stiff  friction  in  the  torsion-circle,  and  bearing  a  pointer  above 
for  reading  its  graduations,  and  bearing  also  a  small  plane  mirror  below,  to  which  a  fixed 
telescope  is  directed  for  observing  by  reflexion  the  graduations  of  a  fixed  scale  (to  be 
mentioned  shortly).  Under  the  two  small  pulleys  of  the  vertical  plate  passes  a  skein 
of  silk  ;  its  two  branches  rise  up  and  pass  over  the  front  puUej'S  of  the  suspension- 
piece,  then  over  its  back  pulleys,  and  then  descend  and  pass  under  a  single  large 
pulley,  whose  axis  is  attached  to  a  string  that  passes  down  to  the  windlass.  (A  steel 
wire,  capable  of  supporting  about  7h  lbs.,  was  used  instead  of  the  skein  in  the  latter 
half  of  the  year  1864;  but  its  torsion-force  was  found  to  be  so  great  that  it  was 
dismounted,  and  the  skein  restored  as  formerly,  on   1865  February  3.)     Supported 


Horizontal-Force-Magxet.  xvii 

by  the  two  branches  of  the  skein,  the  magnet  swings  freely,  but  the  direction 
that  it  takes  will  depend  on  the  angular  position  of  its  stirrup  with  respect  to  the 
vertical  plate ;  it  is  intended  that  the  index  should  be  brought  to  such  a  position  on 
the  torsion-circle  that  the  two  suspending  branches  should  not  hang  in  one  plane,  but 
should  be  so  twisted  that  their  torsion-force  will  maintain  the  magnet  in  a  direction 
very  nearly  E.  and  W.  magnetic  (its  marked  end  being  W.) ;  in  which  state  an  increase 
of  the  earth's  magnetic  force  draws  the  marked  end  towards  the  N.,  till  the  torsion-force 
is  sufficiently  increased  to  resist  it;  or  a  di;iiinution  allows  the  torsion-force  to  draw 
it  towards  the  S.  The  vertical  plane  is  continued  downwards,  carrying,  above  the 
magnet  box,  the  concave  mirror  four  inches  in  diameter,  by  which  the  light  diverging 
from  a  small  hole  in  front  of  a  gaslamp,  at  the  distance  2r''-25,  is  made  to  converge 
nearly  on  the  surface  of  the  photographic  cylinder,  at  the  distance  11"- 2'"- 4.  The 
spot  of  light  is  received  on  the  north  side  of  the  cylinder,  near  its  east  end.  Below 
the  concave  mirror  is  the  torsion-circle,  at  which  the  magnet-carrier  is  attached,  with 
power  of  rotation,  to  the  vertical  plane.  The  magnet,  with  its  plane  mirror,  hangs 
within  a  double  rectangular  box  (one  box  completely  inclosed  within  another)  covered 
with  gilt  paper,  similar  to  that  used  for  the  declination-magnet ;  in  its  S.  side  there  is 
one  long  linle,  covered  with  glass,  through  which  the  rays  of  light  from  the  scale  enter 
to  fall  on  the  plane  mirror,  and  the  rays  reflected  by  the  mirror  pass  to  the  fixed 
telescope.  The  vertical  rod  (below  the  pointer  for  indications  of  torsion-circle),  which 
carries  the  magnet-stirrup,  passes  through  a  hole  in  the  top  of  the  box.  The  height  of 
the  brass  pulleys  of  the  suspension-piece  above  the  floor  is  11"- 8"'- 5  ;  that  of  the 
pulleys  of  the  magnet-carrier  is  4"-  2"'-  5  ;  and  that  of  the  center  of  the  plane  mirror  is 
about  .3"-  1'"-.  The  distance  between  the  branches  of  the  silk  skein,  where  they 
pass  over  the  upper  pulleys,  is  l'"-14  ;  at  the  lower  part  the  distance  between  them  is 
0"'-S0. 

An  oval  copper  bar  (exactly  similar  to  that  for  the  declination-magnet),  embraces 
the  magnet  for  the  purpose  of  diminishing  its  vibrations. 

The  scale,  which  is  observed  by  means  of  the  plane  mirror,  is  in  a  horizontal 
position,  and  is  fixed  to  the  South  wall  of  the  East  arm  of  the  magnetic  basement. 
The  numbers  of  the  scale  increase  from  East  to  Vv'est,  so  that  when  the  magnet  is 
inserted  in  the  magnet-cell  with  its  marked  end  towards  the  West,  increasing  readings 
of  the  scale  (as  seen  with  a  fi.\ed  telescope  directed  to  the  mirror  which  the  magnet 
can-ies)  denote  an  increasing  horizontal  force.  A  normal  from  the  plane-mirror 
to  the  scale  meets  it  at  the  division  51  nearly;  the  distance  from  the  center  of  the 
plane-mirror  to  the  scale  is  /"'  6"'' '  8. 

The  telescope  is  fixed  on  the  east  side  of  the  brick  pier  which  supports  the  stone 
pier  of  the  declination-theodolite  in  the  upper  observing  room.  The  angle  between  the 
normal  to  the  scale  (which  usually  coincides  nearly  with  the  normal  to  the  axis  of  the 
magnet)  and  the  axis  of  the  telescope,  is  about  38'-",  and  the  plane  of  the  mirror  is 
therefore  inclined  to  the  axis  of  the  magnet  about  19°. 
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Observations  relating  to  the  permanent  Adjustments  of  the  Horizontal- 
Force-Magnet. 

1 .  Determination  of  the  times  of  vibration  and  of  the  different  readings  of  the  scale 
for  different  readings  of  the  torsion-circle,  and  of  the  reading  of  the  torsion-circle  and 
the  time  of  vibration  when  the  magnet  is  transverse  to  the  magnetic  meridian. 

To  render  the  process  intelligible,  it  may  be  convenient  to  premise  the  following 
explanation. 

Suppose  that  the  magnet  is  suspended  in  its  stirrup  which  is  firmly  connected  with 
the  small  plane  mirror,  with  its  marked  end  in  a  magnetic  westerly  direction  (not 
exactly  W.,  but  in  any  westerly  direction  between  N.  and  S.),  and  suppose  that,  by 
means  of  the  telescope  directed  towards  that  mirror,  the  scale  is  read,  or  (which  is  the 
same  thing)  the  position  of  the  plane  mirror  and  of  the  stirrup,  and  therefore  that  of 
the  axis  of  the  magnet,  are  defined.  Now  let  the  magnet  be  taken  out  of  the  stirrup 
and  replaced  with  its  marked  end  easterly.  The  terrestrial  magnetic  power  will  now 
act,  as  regards  torsion,  in  the  direction  opposite  to  that  in  which  it  acted  before,  and 
therefore  the  magnet  will  not  take  the  same  position  as  before.  But  by  turning  the 
torsion-circle,  which  changes  the  amount  and  direction  of  the  torsion-power  produced 
by  the  oblique  tension  of  the  suspending  cords,  the  magnet  may  be  made  to  take  the 
same  position  as  before  (which  will  be  proved  by  the  reading  of  the  scale,  as  viewed  in 
the  plane  mirror,  being  the  san:e  as  before).  The  reading  of  the  torsion-circle  will  be 
different  from  what  it  was  before.  The  effect  of  this  operation  then  is,  to  give  us  the 
difference  of  torsion-circle-readings  for  the  same  position  of  the  magnet-axis  with  the 
marked  end  opposite  ways,  but  it  gives  no  information  as  to  whether  the  magnet-axis  is 
transverse  to  the  meridian,  inasmuch  as  the  same  operation  can  be  performed  whether 
the  magnet-axis  is  transverse  or  not. 

But  there  is  another  observation  which  will  inform  us  whether  the  magnet-axis  is  or 
is  not  transverse.  Let  the  time  of  vibration  be  taken  in  each  position  of  the  magnet. 
Resolve  the  terrestrial  magnetic  force  acting  on  the  poles  of  the  magnet  into  two  parts, 
one  transverse  to  the  magnet,  the  other  longitudinal.  In  the  two  positions  of  the 
magnet  (marked  end  westerly  and  marked  end  easterlj-,  with  axis  in  the  same  position), 
the  magnitude  of  the  transversal  force  is  the  same,  and  the  changes  which  the  torsion 
undergoes  in  a  vibration  of  given  extent  are  the  same,  and  the  time  of  vibration  (if 
there  were  no  other  force)  would  be  the  same.  But  there  is  another  force,  namely  the 
longitudinal  force ;  and  when  the  marked  end  is  northerly,  this  tends  from  the  center 
of  the  magnet's  length,  and  when  it  is  southerly  it  tends  towards  the  center  of  the 
magnet's  length ;  and  in  a  vibration  of  given  extent  this  produces  force,  in  one  case 
increasing  that  from  the  torsion  and  in  the  other  case  diminishing  it.  The  times  of 
vibration  therefore  will  be  different.  There  is  only  one  exception  to  this,  which  is 
when  the  magnet-axis  is  transverse  to  the  magnetic  meridian,  in  which  case  the 
longitudinal  force  vanishes. 

The  criterion  then  of  the  position  truly  transverse  to  the  meridian  (which  position  is 
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necessary  in  order  that  the  indications  of  our  instrument  may  apply  truly  to  changes  of 
the  magnitude  of  terrestrial  magnetic  force  without  regard  to  changes  of  direction)  is 
this.  Find  the  reridings  of  the  torsion-circle  -which,  with  magnet  in  reversed  positions, 
will  "give  the  same  readings  of  the  scale  as  viewed  by  reflexion  in  the  plane  mirror,  and 
will  also  give  the  same  time  of  vibration  for  the  magnet.  With  these  readings  of  the 
torsion-circle  the  magnet  is  transverse  to  the  meridian  ;  and  the  difference  of  the 
readings  of  the  torsion-circle  is  the  difference,  between  the  position  when  terrestrial 
magnetism  acting  on  the  magnet  twists  it  one  way,  and  the  position  when  the  same 
force  twists  it  the  opposite  way,  and  is  therefore  double  the  angle  due  to  the  torsion- 
force  of  the  suspending  lines  when  they  neutralize  the  force  of  terrestrial  magnetism. 

The  following  table  exhibits  the    elements  of  one  of  the  determinations  made  in 
1865:— 


1865. 

Day. 

The  Marked  end  of  the  Magnet. 

West. 

East. 

Torsion- 
Circle 
Reading. 

Scale 
Reading. 

Difference  of 

Scale  Readings 

for  1°  of 

Torsion. 

Mean  of 
the  Times 

of 
Vibration. 

Torsion- 
Circle 
Reading. 

Scale 
Reading. 

Difference  of        Mean  of 
Scale  Readings     the  Times 
for  1'  of        I          of 
Torsion.        ,   -Vibration. 

FeLi-uary  7 

141 

III 

\lt 
146 

147 
.48 
149 

div. 
17-00 
26   02 
34-72 
43-25 
52-09 

6o-i5 
68-73 
76-12 
84-10 

aiv. 

9-02 
8-70 

8-53 
8-84 
8-06 
8-58 
7-59 
7-98 

21-42 
21-32 
20-96 

20-80 
20-68 
20-54 
20  42 
20 -3o 
20- 14 

223 
224 
225 

226 

227 
228 
229 
230 
23l 

div. 

2o-5i 
28-09 
35-91 
43-46 
51-86 
59-93 
68-39 
76-66 
80-26 

div 

7-58 
7-82 
7-55 
8-40 
8-07 
8-46 
8-27 
8-6o 

20-00 
20-20 
20-36 

20-52 

20-66 

20-80 
20-86 

2o-q6 
2  1  -  i  8 

The  times  of  vibration  and  scale  readings  were  sensibly  the  same,  when  the  torsion- 
circle  read  145°.,  marked  end  West,  and  227°.  2',  marked  end  East,  differing  82°.  2'. 
Half  this  diff'ercnce,  or  41°.  1',  is  the  angle  of  torsion  when  the  magnet  is  transverse 
to  the  meridian. 

The  mean  of  several  determinations  gave  40°.  58'.,  and  this  value  was  adopted 
for  the  year  1865.  The  reading  adopted  for  the  torsion-circle,  marked  end  of  the 
magnet  West,  was  145°  for  the  year. 

2.  Computation  of  the  angle  corresponding  to  one  division  of  the  scale,  and  of  the 
variation  of  the  horizontal  force  (in  terms  of  the  whole  liorizontal  force)  which  moves 
the  magnet  through  a  space  corresponding  to  one  division  of  the  scale. 

It  was  found  by  accurate  measurements,  on  1864,  November  3,  that  the  distance 
from  51'""-  on  the  scale  to  the  center  of  the  face  of  the  plane  mirror  is  7'''  6"'  84,  and  that 
the  length  of  SO'^^'SS  of  the  scale  is  exactly  12  inches  ;  consequently  the  angle  at  the 
mirror  subtended  by  one  division  of  the  scale  is  14'.  43""25,  or,  for  one  division  of  the 
scale,  the  magnet  is  turned  through  an  arc  of  7'.  2l"-625. 

c  2 
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The  adopted  angle  of  torsion  as  mentioned  above  is  40^.  58' ;  consequently  the 
variation  of  horizontal  force  (in  terms  of  the  whole  horizontal  force)  for  a  disturb- 
ance through  one  division  of  the  scale,  computed  by  the  formula,  "  Cotan.  angle 
of  torsion  X  value  of  one  division  in  terms  of  radius,"  is  0-002466.  This  number  has 
been  used  in  the  year  1 S65,  from  February  to  the  end  of  the  year. 

.3.  Determination  of  the  compound  effect  of  the  vertical-force-magnet  and  the  decli- 
nation-magnet on  the  horizontal-force-magnet,  when  suspended  ^^ith  its  marked  end 
towards  the  West. 

The  details  of  the  experiments,  made  while  the  old  vertical-force-magnet  was  in  use, 
will  be  fovmd  in  the  volumes  for  1841,  1842,  1843,  1844,  1845.  The  effect  was  to 
increase  the  readings  by  0'''''487.  On  mounting  a  new  vertical-force-magnet  in  1848, 
similar  experiments  were  made,  and  the  resulting  number  was  0'"''-45.  These  quanti- 
ties are  totally  unimportant  in  their  influence  on  the  registers  of  changes  of  horizontal 
force.     No  experiments  have  been  made  since  the  magnets  were  placed  in  the  basement. 

4.  Effect  of  the  damper. 

From  May  1 7  to  May  25,  observations  were  made  for  ascertaining  the  deflection  of 

the  magnet  produced  by  turning  the  damper  through  a  small   angle  round  a  vertical 

axis  passing  through  its  center. 

DAjrriiu  IN  rsuAL  Position'. 

r  W.  end  towards  S.,  increase  of  scale-reauiiia: — 0-2ol 

Damrer  turncl  through  2=  \  ^^   ^^^  ^^^^.^^.^^  j^,_^  _^  ^^  ^   _^q.q.q 

r  ^V.  end  towards  S.,  „  .,  -0-34 

Damper  turned  thronsh  4^  I  ^y_  ^^^  ^^^^^,^j.^^^  j._^  ^^  ^^  ^p.^g 

DA5irER    REVERSED    ExD    FOR    ExD. 

end  towards  S.,  increase  of  scale-rtading —0- 15 

-0-02 

W.  end  towards  S.,  „  .,  -0-12 

W.  end  towards  N.,  .,  „  +0-0S 

On  July  25,  observations  were  made  to  ascertain  whether  the  effect  of  an  external 
deflecting  cause  is  the  same  with  the  damper  present  and  the  damper  removed.  A 
small  magnet  was  placed  with  its  marked  end  pointing  N.  at  the  distance  4  feet  S.  of 
the  unmarked  end  of  the  horizontal-force-mngnet,  deflecting  the  magnet  through 
!'"'■  of  the  scale,  and  the  scale-readings  were  obser\ed  with  the  damper  in  its  usual 
place  and  the  damper  awa}-.  Three  experiments  were  made,  containing  twenty-four 
observations  of  position.  Not  the  smallest  difference  of  position  of  the  horizontal -force- 
magnet  was  produced  by  the  presence  or  absence  of  the  damper.  The  observations 
were  very  easy,  and  the  result  is  certain. 

5.  Determination  of  the  correction  for  the  effect  of  temperature  on  the  horizontal 
force  magnet. 

In  the  Inti'oduction  to  the   volume   of  ^Magnetical  and  Meteorological  Observations 


r  W.  end  towards  S.. 
Damper  turned  through  2'  [  ^^  ^^^^  ^^^.^^.j^  j^-' 

Damper  turned  through  4" 
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for  1847  will  be  found  a  detailed  account  of  observations  made  in  the  years  1S46  and 
1847  for  determination  of  this  element.  The  principle  a^'opted  was  that  of  observing 
tlie  (teflection  which  the  magnet  (to  be  tried)  produces  on  another  magnet ;  the  magnet 
(to  be  tried)  being  carried  by  the  same  frame  which  carries  the  telescope  that  is 
directed  to  the  plane  mirror  attached  to  the  other  magnet,  and  which  also  carries 
the  scale  that  is  viewed  in  these  experiments  by  reflection  in  that  plane  mirror.  The 
rotation  of  the  frame  was  measured  by  a  graduated  circle  about  23  inches  in  diameter. 
The  magnet  (to  be  tried)  was  always  on  the  eastern  side  of  the  other  magnet.  It  was 
enclosed  in  a  copper  trough,  which  was  filled  with  water  at  different  temperatures. 
One  end  of  the  magnet  (to  be  tried)  was  directed  towards  the  other  magnet.  The 
values  found  for  correction  of  the  results  as  to  horizontal  force  determined  with  the 
magnet  at  temperature  i°  in  order  to  reduce  them  to  what  they  would  have  been  if 
the  temperature  of  the  magnet  had  been  32",  expressed  as  multiples  of  the  whole 
horizontal  force,  were,* 
When  the  marked  end  of  the  magnet  (to  be  tried)  was  West, 

0-00007137  (i^-32)  +  0-000000S98  (/-32)-. 
When  the  marked  end  of  the  magnet  (to  be  tried)  was  East, 

0-00009050  (;-32)  +  0-000000626  (^-32)". 
The  mean,  or 

0-00008093  (/-32)  +  ()-000000762  (/-32)- 
has  been  embodied  in  tables  which  have  been  used  in  the  computation  of  the  "  Reduc- 
tion of  Magnetic  Observations  1848-1857,"  attached  to  the  Volume  of  Observations 
1859,  and  in  the  computation  for  "  Days  of  Great  Magnetic  Disturbance  1841-185"," 
attached  to  the  volume  for  1862.  The  same  formula  is  employed  in  the  Reduction  of 
Magnetic  Observations  1858-1863,  now  in  progress. 

In  the  year  1864  observations  were  made  for  ascertaining  the  temperaturc-co-efficicnt 
by  heating  the  magnet  by  hot  air.  The  deflecting  magnet  was  placed  in  a  copper  box 
planted  upon  the  top  of  a  copper  gas-stove,  whose  heat  could  be  regulated  by  manipu- 
lation of  a  tap,  and  from  which  rose  a  stream  of  heated  air  (not  the  air  vitiated  by 
combustion)  through  a  large  opening  in  the  bottom  of  the  box.  With  this  apparatus, 
the  force  that  acted  upon  a  deflected  magnet  was  measured  by  the  tangent  of  t!ie  an"-le 
of  deflection.  The  apparent  effect  of  the  temperature  was  so  great  (five  or  six  .times 
that  found  by  use  of  water)  that  I  imagine  that  some  uutraced  cause  of  error  existed 
in  the  operation,  and  I  therefore  abstain  from  publishing  it. 

The  method  of  observing  with  the  horizontal-force  magnet  is  the  following:— 
A  fine  vertical  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed  to 
the  plane  mirror  carried  by  the  magnet.     On  looking  into  the  telescope,  the  graduations 


By  inadvertence  in  printing  the  Introduction  1847,  the  letter  t  has  been  used  in  two  different  i 
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of  the  fixed  scale,  mentioned  in  page  xvii,  are  seen ;  and  daring  the  osciHations  of  tho 
magnet,  the  divisions  of  the  scale  are  seen  to  pass  alternately  right  and  lefl  across  the 
wire.  The  clock-time,  for  which  the  position  of  the  magnet  is  to  be  determined,  is 
the  same  as  that  for  the  observation  of  declination.  The  first  observation  is  made  by 
the  observer  applying  his  eye  to  the  telescope  40'  before  that  time,  and,  if  the  magnet 
is  in  a  state  of  vibration,  he  observes  the  next  four  extreme  points  of  vibration  of  the 
scale,  and  the  mean  of  these  is  adopted  in  the  same  manner  as  for  the  declination- 
observations  ;  but  if  it  is  at  rest,  then  at  10'  before  the  pre-arranged  time,  he  notes  the 
division  of  the  scale  bisected  by  the  wire  ;  and  20'  afterwards  he  notes  whether  the 
same  division  continues  bisected,  and  if  it  does,  that  reading  is  adopted  as  the  result. 

The  number  of  instances  when  the  magnet  was  observed  in  a  state  of  vibration  during 
the  year  1865  is  very  small. 

Within  the  double  box  is  suspended  a  thermometer,  which  is  read  at  every  hour  of 
observation.  On  two  days  also  of  every  week,  beginning  with  March  27,  the  readings 
of  the  thermometer  were  taken  at  21'\  22'',  23\  OM'',  2'',  S\  and  9"-  Commencing 
with  the  month  of  June  1863,  self-registering  maximum  and  minimum  thermometers 
were  placed  outside  the  box,  and  were  read  twice  every  day.  All  these  readings  are 
printed  in  the  tables,  with  this  exception  only,  that,  when  there  are  two  maxima 
and  two  minima,  the  absolute  maximum  and  absolute  minimum  only  are  printed. 


§  5.  Photographic  self-registering  Apparatus  for  Coifinuoiis  Record  of  Magnetic 
Horizontal  Force. 

Much  of  the  description  of  the  photographic  apparatus  attached  to  the  declination- 
magnet  applies  also  to  that  which  is  attached  to  the  horizontal-force-magnet.  A  concave 
mirror  of  speculum-metal,  4  inches  in  diameter,  is  carried  by  the  magnet-carrier.  The 
light  of  a  lamp  of  naphthalized  gas  shines  through  a  small  aperture  0'"-3  high,  and  0'°-  01 
broad  (which  is  supported  by  the  solid  base  of  the  brick  pier  carrying  the  magnet- 
support),  at  the  distance  of  about  21  25  inches  from  the  concave  mirror,  and  is  made  to 
converge  to  a  point,  on  the  north  surface  and  near  the  east  end  of  the  same  revolving 
cylinder  which  receives  the  light  from  the  concave  mirror  of  the  declination-magnet. 
A  cylindrical  lens  parallel  to  the  axis  of  the  cylinder  receives  the  somewhat  elongated 
image  of  the  source  of  light,  and  converts  it  into  a  well-defined  spot.  The  motions 
of  this  spot  parallel  to  the  axis  represent  the  angular  movements  o^  the  magnet  which 
are  produced  by  an  increase  of  terrestrial  magnetic  force  overcoming  more  completely 
the  torsion-force  of  the  bifilar  suspension,  or  by  a  diminution  of  terrestrial  force  yielding 
to  the  torsion-force. 

As  the  spot  of  light  from  the  horizontal-force-rnirror  falls  on  the  side  of  the  cylinder 
opposite  to  that  on  which  the  light  from  the  declination-mirror  falls,  the  same  tirae- 
Bcale  will  not  apply  to  both  ;  it  is  necessary  to  prepare  a  time-scale  independently 
for  each. 
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The  following  is  the  calculation  by  which  the  scale  of  horizontal  force  ou  the 
photographic  sheet  is  determined.  The  distance  between  the  surface  of  the  concave 
mirror  and  the  surface  of  the  cylinder  is  134-436  inches  ;  consequently,  one  degree  of 
angular  motion  of  the  magnet,  producing  two  degrees  of  angular  motion  of  the 
reflected  ray,  moves  the  spot  of  light  through  4*6927  inches.  Now  the  variation  of 
horizontal  force  (in  terms  of  the  whole  horizontal  force)  corresponding  to  one  degree 
of  angular  motion  of  the  magnet  =  sin  1°  X  cotan  40°.  58'.  =  0-020102  nearly. 
From  these  numbers  it  is  immediately  found  that  a  movement  of  the  spot  of  light 
through  2-3345  inches  corresponds  to  a  variation  of  horizontal  force  expressed  by 
O-OI.  With  tliis  fundamental  number,  the  graduations  of  the  pasteboard  scale  for 
measure  of  horizontal  force  have  been  prepared. 

§  6.    Verticnl-Force-Magnef,  and  Apparatus  for  observhig  if. 

The  vertical-force-raagnet  in  use  to  1848  was  made  by  Robinson;  that  in  use  from 
1848  to  1864,  January  20,  was  probably  by  Barrow.  The  magnet  now  in  use  is  by 
Simms.  Its  length  is  !"•  6'"- ;  it  is  pointed  at  ^the  ends.  After  some  trials,  it  was 
re-magnetized  by  Mr.  Simms  on  1864,  June  15.  Between  1864,  August  27,  and 
September  27,  a  new  knife-edge  was  attached  to  it,  to  remedy  a  defect  which,  as 
was  afterwards  found,  arose  from  a  cause  that  bad  no  relation  to  the  knife-edge.  Its 
supporting  frame  rests  upon  a  solid  pier,  built  of  brick  and  capped  with  a  thick  block 
of  Portland  stone,  in  the  western  arm  of  the  magnetic  basement.  Its  position  is  as 
nearly  as  possible  symmetrical  with  that  of  the  horizontal-force-magnet  in  the  eastern 
arm.  Upon  the  stone  block  is  fixed  the  supporting  frame,  consisting  of  two  pillars 
(connected  at  their  bases)  on  Avhose  tops  are  the  agate  planes  upon  which  vibrate  the 
extreme  parts  of  the  knife-edge  (to  be  mentioned  immediately).  The  carrier  of  the 
magnet  is  an  iron  frame,  to  which  is  attached,  by  clamps  and  pinching  screws,  a  steel 
knife-edge,  about  8  inches  long.  The  steel  knife-edge  passes  through  an  aperture  in 
the  magnet.  The  axis  of  the  magnet  is  as  nearly  as  possible  transverse  to  the  meridian, 
its  marked  end  being  E.  The  axis  of  vibration  is  as  nearly  as  possible  N.  and  S. 
To  the  southern  end  of  the  iron  frame,  and  projecting  further  south  than  the  end  of 
the  knife-edge,  is  fixed  a  small  plane  mirror,  whose  plane  makes  with  the  axis  of 
the  magnet  an  angle  of  52|°  nearly.  The  fixed  telescope  (to  be  mentioned)  is  directed 
to  this  mirror,  and  by  reflexion  at  the  surface  of  the  mirror  it  views  a  vertical  scale 
(to  be  mentioned  shortly).  The  height  of  this  mirror  above  the  floor  is  about  2"-  10"'-  6. 
Before  the  introduction  of  the  photographic  methods,  the  magnet  was  placed  in  a 
perforation  of  a  brass  frame  midway  between  its  knife-edges.  But  since  the 
photographic  method  was  introduced,  the  magnet  has  been  placed  excentrically ; 
the  distance  of  its  southern  face  from  the  nearest  end  of  the  southern  knife-edge, 
being  nearly  2  inches,  and  a  space  of  4i  inches  in  the  northern  part  of  tlie  iron  frame 
being  left  disposable.     In  this   disposable  space  there  is  attached  to  the  iron  frame  by 
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three  clips  a  concave  mirror  of  speculum-metal,  4  inches  in  diameter,  ^Yith  its  face  at 
right  angles  to  the  length  of  the  magnet ;  it  is  used  in  the  photographic  system  (shortly 
to  be  described).  Near  the  north  end  of  the  iron  frame  are  fi.xed  in  it  two  screw- 
stalks,  upon  which  arc  adjustible  screw-weights  ;  one  stalk  is  horizontal,  and  the  move- 
ment of  its  weight  affects  the  position  of  equilibrium  of  the  magnet  (which  depends  on 
the  equilibrium  between  the  moments  of  the  vertical  force  of  terrestrial  magnetism  on 
the  one  hand  and  of  the  magnet's  center  of  gravity  on  the  other  hand) ;  the  other 
stalk  is  vertical,  and  the  movement  of  its  weight  aflTccts  the  delicacy  of  the  balance, 
and  varies  the  magnitude  of  its  change  of  position  produced  by  a  change  in  the  vertical 
force  of  terrestrial  magnetism. 

The  whole  is  inclosed  in  a  double  rectangular  box,  similar  to  those  used  for  the 
declination-magnet  and  the  horizontal-force-magnet.  This  box  is  based  upon  the 
stone  block  above  mentioned ;  and  in  it,  in  a  space  separated  fiom  the  rest  by  a  thin 
partition,  the  magnet  can  vibrate  freely  in  the  vertical  plane.  In  the  south  side  of 
the  box  is  a  hole  covered  by  glass,  through  which  pass  the  rays  of  light  from  the 
scale  to  the  plane  mirror,  and  through  which  they  are  reflected  from  the  plane  mirror 
to  the  telescope.  And  at  the  east  end  is  a  large  hole  covered  by  glass,  through 
which  passes  the  light  from  the  lamp  to  the  concave  mirror,  and  through  which 
it  is  reflected  to  the  photographic  cylinder  (to  be  described  hereafter). 

The  telescope  is  fixed  to  the  west  side  of  the  brick  pier  which  supports  the  stone 
pier  in  the  upper  room  carrying  the  declination-theodolite.  Its  position  is  symmetrical 
with  that  of  the  telescope  by  which  the  horizontal-fbrce-magnet  is  observed  ;  so  that 
a  person  seated  in  a  convenient  position  can,  by  an  easy  motion  of  the  head  left  and 
right,  observe  the  vertical-force  and  horizontal-force-magnets. 

The  scale  is  vertical :  it  is  fixed  to  the  pier  Avhich  carries  the  telescope,  and  is  at 
a  very  small  distance  from  the  object-glass  of  the  telescope.  The  wire  in  the  field  of 
view  of  the  telescope  is  horizontal.  The  telescope  being  directed  towards  the  mirror, 
the  observer  sees  in  it  the  divisions  of  the  scale  passing  upwards  and  downwards  over 
the  fixed  wire  as  the  magnet  vibrates.  The  numbers  of  the  scale  increase  from  top  to 
bottom  ;  so  that,  when  the  magnet  is  placed  with  its  marked  end  towards  the  East, 
increasing  readings  (as  seen  with  the  fixed  telescope)  denote  an  increasing  vertical  force. 


Observations  relating  to  the  PERMANEiSiT  Adjustme.nts  of  the  Vertical- 

FORCE-MAGNET. 

1.  Determination  of  the  compound  effect  of  the  declination-magnet,  the  horizontal- 
force-iTiagnet,  and  the  iron  affixed  to  the  electrometer  pole,  on  the  vertical-force- 
njagnet. 

The  experiments  applying  to  the  magnets  are  given  in  the  volumes  for  1840-1841 
to  1845:  and  those  applying  to  the  electrometer  pole  in  the  volume  for  1842.     It 
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appeared  that  no  sensible  disturbance   was  produced  on   the  magnet  formerlv  in  use. 
No  experiments  have  been  made  with  the  new  magnet. 

2.- Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the  vertical 
plane. 

In  the  jear  180.5,  vibrations  of  the  vertical-force-magnet  were  observed  on  144 
diflferent  days,  and  with  readings  of  various  divisions  of  the  scale.  The  mean  times  of 
vibration  adopted  were, from  1864,  October  19,  to  1865,  January  I,  12'-67;  January  2 
to  January  31,  15^-00;  February  1  to  February  12,  14'^-69  ;  February  13  to  February 
27,.  14^-47;  February  28,  14^-69;  March  1  to  October  16,  13*-i2;  October  17  to 
December  31,  12'-SS. 

3.  Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the 
horizontal  plane. 

1864,  October  10.  The  magnet  with  all  its  apparatus  was  suspended  from  a  tripod 
in  the  Record  Room,  its  broad  side  being  in  a  plane  parallel  to  the  horizon ;  therefore, 
its  moment  of  inertia  Avas  the  same  as  when  it  is  in  observation.  A  telescope,  with  a 
wire  in  its  focus,  was  directed  to  the  reflector  carried  by  the  magnet.  A  scale  of 
numbers  was  placed  on  the  floor  of  the  Record  Room,  at  right  angles  to  the  long  axis 
of  the  magnet,  or  parallel  to  the  mirror.  The  magnet  was  observed  only  at  times 
v\fhen  it  was  swinging  through  a  small  arc.  From  800  vibrations,  the  mean  time  of 
one  vibration  =14"''5966.     This  number  is  used  through  the  year  1865. 

4.  Computation  of  the  angle  through  which  the  magnet  moves  for  a  change  of  one 
division  of  the  scale  ;  and  calculation  of  the  disturbing  force  producing  a  movement 
through  one  division,  in  terms  of  the  whole  vertical  force. 

The  distance  from  the  scale  to  the  mirror  is  1S6  07  inches,  and  each  division  of  the 
scale  =  30-85  iiichcs.  Hence  the  angle  which  one  division  subtends,  as  seen  from  the 
mirror,  is  7'.  II""  19  ;  -ii'd  therefore  the  angular  movement  of  the  normal  to  the  mirror, 
corresponding  to  a  change  of  one  division  of  the  scale,  is  half  this  quantity,  or 
3'.  35"-60. 

But  the  angular  movement  of  the  normal  to  the  mirror  is  not  the  same  as  the 
angular  movement  of  the  magnet;  but  is  less  in  the  proportion  of  unity  to  tlie  cosine 
of  the  angle  which  the  normal  to  the  mirror  makes  with  the  tuagnct,  or  in  the  propor- 
tion of  unity  to  the  sine  of  the  angle  which  the  plane  of  the  mirror  makes  with  the 
magnet.  This  angle  has  been  found  to  be  52|° :  therefore,  dividing  the  result  just 
ootained  by  sine  52|°,  we  have,  for  the  angular  motion  of  the  magnet  corresponding  to 
a  change  of  one  division  of  the  scale,  4'.  30  ""85. 

From  this,  the  value,  in  terms  of  the  whole  vertical  force,  of  tlie  disturbing  force 
producing  a  change  of  one  division,  b  to  be  computed  by  the  formula,  "  Value  of 
Division  in  terms  of  radius  X  cotan.  dip  X  -j-^"  where  T'  is  the  time  of  vibration^  in 
the  horizontal  plane,  and  T  the  time  of  vibration  in  the  vertical  phmc. 

GuES^"^vic^  Magneticai.  and  JMetkokoi-ugical  Ouservatiox?,  18o5.  d 
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For  1865,  January  1,  T'  was  assumed  =  14^-60,  T  =  12^-67,  dip  =  68°.2'.  From 
January  2  to  January  31  the  numbers  were  14'-60,  15'-00,  68°.  3'.  22".  From  February 
1  to  12,  14'-60,  14^-69,  68°.  3'.  From  February  13  to  27,  14^*60,  14^-47,  68°.  1'.  23". 
On  February  28,  14^60,  14^-69,  68°.  3'.  From  March  1  to  October  16,  14'-60,  13'-12, 
68°.  2'.     From  October  1/  to  December  31,  14^-60,  12'-88,  68°.  4'. 

From  these  are  found  the  following  values  of  the  change  of  vertical  force  (in  terms 
of  the  whole  vertical  force)  corresponding  to  a  change  of  one  division  of  the  scale. 
For  January  1,  0-00070296;  January  2  to  January  31,  0-00050096;  February  1  to 
12,  0-00052248  ;  February  13  to  February  27,  0-00053922  ;  February  28,  0-00052248  ; 
March  1  to  October  16,  0-00065556;   October  17  to  December  31,  0-00067908. 

5.  Investigation  of  the  temperature-correction  of  the  vertical-force-magnet. 

The  only  attempt  which  has  been  made  to  investigate  the  thermom.etric  correction 
of  the  new  vertical-force-magnet  is  by  the  use  of  heated  air,  at  the  same  time  and  in 
the  same  manner  as  for  the  horizontal-force-magnet  (mentioned  on  page  xai).  The 
results  were  so  much  larger  than  I  expected,  that  I  conceive  some  unknown  cause  of 
error  to  have  affected  them.  In  consequence  of  this,  no  correction  has  been  applied  to 
the  observations  with  the  new  vertical-force  magnet. 

The  method  of  observing  with  the  vertical-forcc-magnet  is  the  following  : — 

A  fine  horizontal  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed 
to  the  small  plane  mirror  carried  by  the  magnet.  On  looking  into  the  telescope,  the 
graduations  of  the  fixed  vertical  scale  are  seen ;  and  during  the  oscillations  of  the  mag- 
net, the  divisions  of  the  sca!e  are  seen  to  pass  alternately  upwards  and  downwards 
across  the  wire.  The  clock-time,  for  which  the  position  of  the  magnet  is  to  be  deter- 
mined, is  the  same  as  that  for  the  other  two  magnets.  The  observer  applies  his  eye 
to  the  telescope  about  two  vibrations  before  the  arranged  time,  and  if  the  magnet  is  in 
motion  he  observes  its  places  at  four  extreme  vibrations  ;  and  the  mean  of  these  is  taken 
as  for  the  horizontal-force-magnet,  r  ut  if  the  magnet  is  at  rest,  then  at  one-half  time  of 
vibration  before  the  arranged  time,  and  at  an  equal  interval  after  the  arranged  time,  the 
division  of  the  scale  is  noted;  if  there  is  a  slight  difference,  the  mean  is  taken. 

The  number  of  instances  in  1S65  in  which  the  magnet  was  found  in  a  state  of 
vibration  is  very  small. 

Within  the  double  box  is  suspended  a  thermometer,  which  is  read  at  every  hour  of 
observation,  and  also,  on  two  days  of  every  week,  commencing  with  March  27,  at  the 
hours  21",  22",  23",  0",  1",  2",  3",  and  9'',  in  the  same  manner  as  that  of  the  horizontal- 
force-instrument. 

A  maximum  and  a  minimum  thermometer  are  attached  to  the  outside  of  the 
box,  and  are  read  twice  daily  ;  the  absolute  maximum  and  absolute  minimum  derived 
from  these  are  printed,  as  well  as  the  thermometer  readings  above-mentioned,  in  the 
same  manner  as  those  for  the  horizontal  force. 
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§  7-  Pnotograpliic  self-registering  Appdratiis  for  Continuous  Record  of  Magnetic 
Vertical  Force. 

The  concave  mirror  which  is  carried  by  the  vertical-force-magnet  has  been 
described  in  the  last  article.  At  the  distance  of  about  22  inches  from  that  mirror, 
and  external  to  the  box,  is  the  horizontal  aperture,  about  0'"'3  in  length  and  0"'-01  in 
breadth,  carried  by  the  same  stone  block  which  carries  the  supports  of  the  agate 
planes.  The  lamp  which  shines  through  this  aperture  is  carried  by  the  same  block. 
The  light  reflected  from  the  mirror  passes  through  a  cylindrical  lens  with  its  axis 
vertical,  very  near  to  the  cylinder  carrying  the  photographic  paper,  and  finally  forms  a 
well-defined  spot  of  light  on  the  cylinder  of  paper,  at  the  distance  of  lOO'lS  inches  from 
the  mirror.  As  the  movements  of  the  magnet  are  vertical,  the  axis  of  the  cylinder  is 
vertical.  The  cylinder  is  about  \b\  inches  in  circumference,  or  somewhat  larger  than 
that  used  for  the  declination  and  horizontal-force  magnets.  The  forms  of  the  exterior 
and  interior  cylinders,  and  the  method  of  mounting  the  paper,  are  in  all  respects  the 
same  as  for  the  declination  and  horizontal-force  magnets  ;  but  the  cylinder  is  supported 
by  being  merely  planted  upon  a  circular  horizontal  plate  (its  position  being  defined  by 
fitting  a  central  hole  in  the  metallic  cap  of  the  cylinder  upon  a  central  pin  in  the  plate), 
which  is  turned  by  watchwork  once  in  twenty-four  hours.  The  trace  of  the  vertical- 
force-magnet  is  on  the  west  side  of  the  cylin,der. 

On  the  east  side,  the  cylinder  receives  the  trace  produced  by  the  barometer  (to  be 
described  hereafter).  A  pencil  of  light  from  the  lamp  which  is  used  for  the  barometer 
shines  through  a  fixed  aperture  with  a  small  cylindrical  lens,  for  tracing  a  photographic 
base-line  upon  the  cylinder  of  paper,  similar  to  that  for  the  cylinder  of  the  declination 
and  horizontal-force  magnets. 

The  scale  for  the  ordinates  of  the  photographic  curve  of  the  vertical  force  is  thus 

computed.     Remarking  that  the  radius  which  determines  the  range  of  the  motion  of  the 

spot  of  light  is  double  the  distance  lOO'lS  inches,  and  is  therefore  =  200'36  inches,  the 

formula  used  in  the  last  section,  when  applied  to  -,— ,- 1-^— tt —    =    O^Ol,     jjives 

'  „        whole  vertical  force  '      ® 

value  of  division  =  200-36  X  tan.  dip.    X  (rp]     X  Q-Ol.    The  values  of  the  ordinate 

of  the  photographic  curve  for  ^^^°P-pf°^-^-  =  Q-Ol,  thus  obtained,  are  for  the 
several  portions  of  the  year  mentioned  in  the  last  section,  in  inches,  37425,  5'251.5, 
5-0352,  4-8789,  5-0352,  40131,  3-8741.  With  these  values,  the  pasteboard  scales  used 
for  measuring  the  photographic  ordinates  have  been  prepared. 

§  8.  Dipping  N'eedles,  and  Method  of  observing  the  Magnetic  Dip. 

The  instrument  with  which  all  the  dips  in  the  year  1865  have  been  observed,  is 
that  which,  for  distinction,  is  called  Airy's  instrument.  The  following  description 
will  probably  suffice  to  convey  an  idea  of  its  peculiarities  : — 

The  form  of  the  needles,  the  form  of  their  axes,  the  form  of  the  agate  bearings,  and 
the  general  arrangement  of  the  relieving  apparatus,  are  precisely  the  same  as  those  in 
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Robinson's  and  other  needles.     But  the  form  of  the  observing  apparatus  is  greatly 
modified,  in  order  to  secure  the  following  objects  : — 

I.  To  obtain  a  microscopic  view  of  the  points  of  the  needles,  as  in  the  instruments 
introduced  by  Dr.  Lloyd  and  Lieut.-Gcneral  Sabine. 

II.  To  possess  at  the  same  time  the  means  of  observing  the  needles  while  in  a  state 
of  vibration. 

III.  To  have  the  means  of  observing  needles  of  different  lengths. 

IV.  To  give  an  illumination  to  the  field  of  view  of  each  microscope,  directed  from 
the  side  opposite  to  the  observer's  eye,  so  that  the  light  may  enter  past  the  point  of 
the  needle  into  the  object  glass  of  the  microscope,  forming  a  black  image  of  the  needle- 
point in  a  bright  field  of  view. 

V.  To  give  facility  for  observing  by  day  or  night. 

With  these  views,  the  following  form  is  given  to  the  apparatus  : — 

The  needle,  and  the  bodies  of  the  microscopes,  are  inclosed  in  a  square  box.  The 
base  of  the  box,  two  vertical  sides,  and  the  top,  are  made  of  gun-metal  (carefully 
selected  to  insure  its  freedom  from  iron)  ;  but  the  sides  parallel  to  the  plane  of 
vibration  of  the  needle  are  of  glass.  Of  the  two  glass  sides,  that  which  is  nest  the 
observer  is  firmly  fixed  ;  it  is  hereafter  called  "  the  graduated  glass-plate."  The  other 
glass  side  can  be  withdrawn,  to  open  the  box,  for  inserting  the  needle,  &c. 

An  axis,  whose  length  is  perpendicular  to  the  plane  of  vibration  of  the  needles,  and 
is  as  nearly  as  possible  in  the  line  of  the  axis  of  the  needle,  supported  on  two  bearings 
(of  which  one  is  cemented  in  a  hole  in  the  graduated  glass-plate,  the  other  being  upon 
a  horizontal  bar  near  to  the  agate  support  of  the  needle-axis),  carries  a  transverse  arm, 
about  11  inches  long,  or  rather  two  arms,  projecting  about  oh  inches  on  each  side  of 
the  axis.  Each  of  these  projecting  arms  has  a  long  opening,  or  slot,  about  1  inch 
wide,  extending  from  the  neighbourhood  of  the  center-work  nearly  to  the  end  of  the 
arm.  Through  this  opening  the  tube  of  a  microscope  passes,  in  a  direction  parallel  to 
the  axis  of  the  needle,  and  is  firmly  fixed  by  a  shoulder-bearing  on  one  side  of  the 
arm,  and  a  circular  nut,  working  in  a  thread  cut  upon  the  microscope-tube,  on  the  other 
.side  of  the  arm.  The  microscope  can  thus  be  fixed  at  any  distance  from  the  central 
axis,  within  the  limits  of  the  length  of  the  projecting  arm.  In  1863,  between 
February  24  and  r\Iay  11,  the  slot  for  a  single  moveable  micioscone  on  each  side  was 
changed  for  three  fixed  microscopes  on  each  side,  adapted  in  position  to  the  lengths 
of  the  needles  to  be  mentioned  shortly. 

The  microscope-tube  thus  carried  is  not  the  entire  microscope,  but  so  much  as 
contains  the  object-glass  and  the  field-glass.  Upon  the  plane  side  of  the  field-glass 
(which  is  turned  towards  the  object-glass),  a  series  of  parallel  lines  is  engraved  by 
etching  with  fluoric  acid.  The  object-glass  is  so  adjusted  that  the  image  of  the 
needle-point  is  formed  upon  the  plane  side  of  the  field-glass  ;  and  thus  the  parallel  lines 
can  be  used  for  observing  the  needle   in  a  state  of  vibration  ;  and,  one  of  them  being 
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adopted  as  standard,  the  lines  can  be  used  for  reference  to  the  graduated  circle  (to  be 
mentioned).     All  this  requires  that  there  be  an  eye-glass  also  for  the  microscope. 

The  axis  of  which  we  have  spoken  is  continued  through  the  graduated  gla.ss-plate, 
and -there  it  carries  another  transverse  arm  parallel  to  the  former,  and  generally  shnilar 
to  it.  In  each  part  of  this  slides  a  short  eye-piece,  carrying  the  eye-glass.  In  1863, 
at  the  time  mentioned  above,  the  slotted  arm  and  moveable  eye-socket  were  changed 
for  an  arm  Avith  three  sockets  and  eye-glasses.  Thus,  reckoning  from  the  observer's 
eye,  there  are  the  following  parts  : — 
(1.)  The  eye-glass. 

(2.)  The    graduated  glass-plate  (its  graduations,  however,  not  intervening  in  this 
part  of  the  glass,  the  graduated  circle  being  so  large  as  to  include  all  the  microscopes). 
(3.)  The    field-glass,    on    the    further    surface    of    which    the    parallel    lines    are 
engraved. 

(4.)  The  object-glass. 
(5.)  The  needle. 

(6.)  The  removeable  glass  side  of  the  box. 
(7.)  The  illuminating  reflector,  to  be  described  hereafter. 

The  optical  part  of  the  apparatus  being  thus  described,  we  may  proceed  to  speak  of 
the  graduated  circle. 

The  graduations  of  the  circle  (whose  diameter  is  about  Dj  inches)  are  etched  on  the 
inner  surface  of  the  graduated  glass-plate.  These  divisions  (as  well  as  the  parallel 
lines  on  the  field  glasses  of  the  microscopes)  are  beautifully  neat  and  regular,  and  are, 
I  think,  superior  to  any  that  I  have  seen  on  metal.  The  same  piece  of  metal,  wliich 
carries  the  transverse  arms  supporting  the  microscope  bodies,  carries  also  two  arms 
with  verniers  for  reading  their  graduations.  These  verniers  (being  adapted  to  trans- 
mitted light)  are  thin  plates  of  metal,  with  notches  instead  of  lines.  The  reading  of 
the  verniers  is  very  easy.  The  portion  of  the  axis  which  is  external  to  the  graduated 
glass-plate  (towards  the  observer),  and  which  has  there,  as  already  stated,  two  arms 
for  carrying  the  microscope  eye-glasses,  has  also  two  arms  for  carrying  the  lenses  by 
which  the  verniers  and  glass-plate  graduations  are  viewed.  These  four  arms  are  the 
radii  of  a  circle,  which  can  be  fixed  in  position  by  a  clamp,  attached  to  the  gun-metal 
casing  of  the  graduated  glass-plate,  and  furnished  with  the  usual  slow-motion  screw. 

The  entire  system  of  the  two  arms  carrying  the  microscope-bodies,  the  two  arms 
carrying  the  microscope  eye-glasses,  the  two  arms  carrying  the  verniers,  and  tlie  two 
arras  carrying  the  reading-glasses  for  the  verniers,  is  turned  rapidly  by  means  of  a 
button  on  the  external  side  of  the  graduated  glass-plate,  or  is  moved  slowly  by  means 
of  the  slow-motion  screw  just  mentioned. 

It  now  remains  only  to  describe  the  illuminating  apparatus.  On  the  outside  of  the 
removeable  glass  plate,  there  are  supports  for  the  axis  of  a  metallic  circle  turning  in 
a  plane  parallel  to  the  plane  of  needle-vibration.  This  circle  has  four  slotted  radii, 
and  in  these  slots  or    openings    there    slide    small  frames    carrying    prismatic    glass 
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reflector^!,  each  of  which  can  turn  on  an  axis,  i.i  the  plane  of  the  circle  but  trans- 
veise  to  the  radius.  Two  of  these  reflectors  are  for  the  purpose  of  sending  light 
through  the  verniers,  and  therefore  are  fixed  in  radial  distance  ;  the  other  two  were 
intended  for  sending  light  past  the  ends  of  the  needle  through  the  microscopes,  and 
therefore  required  adjustment  on  change  of  needle  and  corresponding  change  of  position 
of  microscopes.  In  186.3  these  were  changed  for  fixed  reflectors,  corresponding  to 
the  fixed  microscopes.  The  circle  was  originally  turned  by  a  small  winch  near  the 
observer's  hand ;  at  present,  the  winch  is  removed,  as  its  axis  was  found  to  be  slightly 
magnetic.  At  each  observation,  it  is  necessary  to  turn  the  circle  which  carries  the 
reflectors  ;  but  this  is  the  work  of  an  instant. 

The  light  which  illuminates  the  whole  is  a  gas-burner,  in  the  line  of  the  axis  of 
rotation.  Its  rays  fall  upon  the  glass  prisms,  and  each  of  these  is  adjusted,  by  turning 
on  its  axis,  to  throw  the  reflected  light  in  the  required  direction. 

The  whole  of  the  apparatus,  as  thus  described,  is  planted  upon  a  horizontal  plate 
admitting  of  rotation  in  azimuth  :  the  plate  is  graduated  in  azimuth,  and  verniers  are 
fixed  to  the  gun-metal  tripod  stand.  The  gas-pipe  is  led  down  the  central  vertical 
axis,  and  there  communicates  by  a  rotatory  joint  with  the  fixed  gas-pipes. 

The  needles  which  are  used  with  this  instrument  are — 

B|,  a  plain  needle 

B.,,  a  plain  needle .        ,       .     ,       , 

,      ,    ,         „       .  ,      ,.      ., ,    ,      ,  >eacli  Q  inches  lon^. 

Bj,  a  loaded  needle  with  adjustible  load j 

B,,  a  needle  whose  plane  passes  through  the  axis  of  the  needlej 

C„  a  jilain  needle "\ 

Ca,  a  plain  needle I        ,    --  •     i 

C3,  a  loaded  needle  with  adjustible  load j    '  "' 

C„  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

D„  a  plain  needle "j 

D.,,  a  plain  needle (        ,    ,.     , 

.,,..,,,,  > each  3  inches  long. 

Dj,  a  loaded  needle  with  adjustible  load j 

D„  a  needle  wIkisc  iilane  passes  through  the  axis  of  the  u:-edle  J 

In  discussing  carefully  the  observations  taken  with  this  instrument  (as  well  as  with 
other  dip-instruments),  great  trouble  was  experienced  in  determining  the  zenith-point 
(or  reading  of  the  vertical  circle  when  the  points  of  the  needle  are  in  the  same  vertical). 
To  remedy  this,  a  "zenith-point-needle"  was  constructed  under  my  instructions  by 
Mr.  Simms  ;  and  it  has  been  used  as  need  required  in  1864  and  1865.  It  is  a  flat  bar  of 
brass ;  with  pivots  similar  to  those  of  the  dip-needles ;  and  with  three  pairs  of  points 
corresponding  to  the  three  lengths  of  needles  used  ;  loaded  at  one  end  so  as  to  take  a 
position  perfectly  definite  with  respect  to  the  direction  of  gravity ;  observed  with  the 
microscopes,  and  reversed  for  another  observation,  exactly  as  the  dip-needles.  For 
each  of  the  difi^erent  lengths  of  dip-needles,  the  zenith-point  is  determined  by  observ- 
ation of  that  pair  of  points  of  the  zenith-point-needle  whose  interval  is  the  same  as 
the  length  of  the  dip-needle. 
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Discordances,  of  which  no  satisfactory  explanation  could  be  given,  had  heen  found 
in  the  ordinary  use  of  the  instrument  for  determination  of  dip,  as  well  as  in  the  change 
of  readings  when  a  needle  was  raised  and  lowered,  and  in  the  change  of  readings  when, 
without  raising  the  needle,  the  instrument  was  turned  completely  in  azimuth. 
Between  November  10  and  November  19,  1864,  Mr.  Simms  reground  the  agate  edges  on 
which  the  needle-pivots  rotate ;  and  the  discordances  have  entirely  or  in  great  measure 
disappeared.  The  process  of  regrinding  was  merely  the  following.  A  brass  tool  was 
provided  which  nearly  fitted  the  agates,  and  which  permitted  lengthwise-strokes  but 
scarcely  permitted  cross-strokes ;  and  this  tool  carried,  in  succession,  the  different 
powders  required  for  shaping  and  polishing  the  agate  edges.  As  the  edges  were 
pretty  well  shaped,  it  was  scarcely  necessary  to  use  coarse  emery ;  but  fine  emery  was 
used  in  the  tool  to  give  a  final  figure,  and  tin-oxide  to  give  the  ultimate  polish.  The 
process  scarcely  differs  from  that  by  which  the  edges  had  been  ground  originally ; 
except  that  a  tool  had  formerly  been  used  which  perhaps  admitted  of  too  much  cross- 
stroke,  and  that  rotten-stone  powder  had  been  used  instead  of  tin-oxide. 

The  flat  needles  Bj.,  C^,  D^^,  were  used  with  the  object  of  determining  whether  any 
part  of  the  discordances  of  results  arose  from  the  position  of  the  principal  plane  of  tlie 
magnetized  needle.  But  with  the  increased  harmony  of  results,  an  error  showed  itself 
which  is  peculiar  to  their  form.  The  small  flexure  of  the  needle,  produced  by  the 
resolved  part  of  gravity  in  the  direction  perpendicular  to  the  needle's  length,  changes 
the  position  of  its  centre  of  gravity  in  such  a  manner  that  the  action  of  gravity  is 
necessarily  opposed  to  that  of  the  magnetic  vertical  force ;  and  thus  the  apparent  dip 
is  made  too  small.  This  error  is  perhaps  insensible  in  the  3-inch  needle  D^,  but  it  is 
visible  in  the  6-inch  needle  C^,  and  conspicuous  in  the  9-i"ch  needle  Bj,.  In  the  tables 
of  results,  therefore,  while  I  have  included  all  the  separate  results  from  these  needles, 
I  have  omitted  them  in  the  formation  of  means.  After  1865,  July,  the  flat  needles  were 
not  used  for  dip  observations. 

On  186.3,  December  30,  every  part  of  the  instrument  was  carefully  examined  by 
Mr.  Simms,  and  needles  Cj  and  D^  were  removed  for  further  examination. 


§  9.    Observa(ions/or  the  absolute  Measure  of  the  Horizontal  Force  of  Terrestrial 
Magnetism. 

In  the  spring  of  1861,  a  Unifilar  Instruinent,  similar  in  all  respects  (as  is  under- 
stood) to  those  used  in  and  issued  by  the  Kew  Observatory,  was  procured  by  the 
courteous  application  of  Lieut.-General  Sabine,  from  the  makers,  Messrs.  J.  T.  Gibson 
and  Son ;  and  after  having  been  subjected  to  the  usual  examinations,  at  the  Kew 
Observatory,  for  determination  of  its  constants  (for  which  I  am  indebted  to  the 
kindness  of  Balfour  Stewart,  Esq.),  was  mounted  at  the  Royal  Observatory.  Obser- 
vations with    this    instrument    commenced   on    1861,    June   11,   and  were    continued 
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tliroii"h  the  year ;  and,  after  some  slight  modifications  of  its  verniers,  it  is  still 
maintained  in  use  (1867). 

The  deflected  magnet  (whose  use  is  merely  to  ascertain  the  proportion  which  the 
power  of  the  deflecting  magnet  at  a  given  distance  bears  to  the  power  of  terrestrial 
magnetism)  is  3  inches  long,  carrying  a  small  plane  mirror.  The  deflecting  magnet  is 
4  inches  Ion"- ;  it  is  a  hollow  cylinder,  carrying  in  its  internal  tube  a  collimator,  by 
means  of  which  its  time  of  vibration  is  observed  in  another  apparatus.  The  frame 
which  supports  the  suspension-piece  of  the  deflected  magnet  carries  also  the  telescope 
directed  to  the  magnet-mirror;  it  rotates  round  the  vertical  axis  of  a  horizontal 
graduated  circle  whose  external  diameter  is  10  inches.  The  deflecting  magnet  is 
always  placed  on  the  E.  or  W.  side  of  the  deflected  magnet,  with  one  end  towards  the 
deflected  magnet.  In  the  reduction  of  the  observations,  the  precepts  contained  in 
the  Skeleton  Form  prepared  by  the  Kew  Observatory  have  received  the  strictest 
attention. 

The  following  is  the  explanation  of  the  method  of  reduction. 

The  distance  of  the  centers  of  the  deflected  and  deflecting  magnet  being  known,  it  is 
supposed  (from  observations  made  at  Kew,  of  ^vhich  the  details  have  not  reached  me) 
that  the  magnetism  of  the  deflecting  magnet  is  so  altered  by  induction  that  the 
following  multipliers  ought  to  be  used  in  computing  the  Absolute  Force: — 

At  ili5t;ince  i  'o  foot,  factor  is  i  "ocooi 

1  "1  I   •00023 

I  "2  I  "000  18 

I  '3  I  •00014 

1  '4.  I  -0001  1 

I  -5  1  •cooog 

The  correction  of  the  magnetic  power  for  temperature  /„  of  Fahrenheit,  reducing  all 
to  35'  of  Fahrenheit,  is 

o^oooi3i26i  {t„—35')  +0  •000000209  (/„— 35)' 
Ai  is  Jj (distance)"  x  sine  deflection,  corrected  by  the  two  last-mentioned  quantities,  for 
distance   1    foot;    A^  is  the  similar  expression  for  distance   1'3  foot;    A'o  is  -.^7472 ^ 

P  is  x'zi^v*  ^^  mean  value  of  P  is  adopted  from  various  observations;  then 
^.=::A,  X  M  _  i- j  for  smaller  distance,  or  =  A,  x  m  _  Y7(-y)  foi"  larger  distance.     The 

mean  of  these  is  usually  adopted  for  the  true  value  of  ^y- 

For  computing  the  value  of  ?« A' from  observed  vibrations,  it  is  necessary  to  know  K, 
tlie  moment  of  inertia  of  the  magnet  as  mounted.  The  value  of  log.  tt-A'  furnished  by 
Mr.  Stewart  is  1 -66073  at  temperature  30°  and  r66l09  at  temperature  90°.  Then, 
putting  Tfov  the  time  of  the  magnet's  vibration  as  corrected  for  induction,  tempera- 
ture, and  torsion-force,  the  value  of  7nX  is  =  "j^  Fi'ora  the  combination  of  this 
value  of  mX  with  the  former  value  of  y>  »*  and  A' are  innnediately  found. 
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It  appears,  from  a  comparison  of  observations  given  in  the  Introduction  to  the 
Magnetica!  and  Meteorological  Observations,  1862,  that  the  determinations  with  the 
Old  Instrument  (in  use  to  1861)  ought  to  be  diminished  by  y}--  part,  to  make  them 
comparable  with  those  of  the  Kew  Unifilar. 

The  computation  of  the  values  of  m  and  X  has.  to  the  j^ear  1857,  been  made  in 
reference  to  English  measure  only,  using  the  foot  and  the  grain  as  the  units  of  length 
and  weight ;  but,  for  comparison  with  foreign  observations  of  the  Absolute  Intensity 
of  Magnetism,  it  is  desirable  that  X  should  be  expressed  also  in  reference  to  French 
measure,  in  terms  of  the  millimetre  and  milligramme.  If  an  English  foot  be  supposed 
equal  to  a  times  the  millimetre,  and  a  grain  be  equal  to  )3  times  the  milligramme,  then 
it  is  seen  that,  for  the  reduction  of  j^  and  mX  to  French  measure,  these  must  be 
multiplied  by  a?  and  a-|3  respectively.  Hence  A'-  must  be  multiplied  by  -,  and  X 
by  \/ ^.  Assuming  that  the  metre  is  equal  to  39*37079  inches,  and  the  gramme 
equal  to  15"43249  grains,  log.  \/ -  will  be  found  to  be  =  9-6637805,  and  the  factor 
for  reducing  the  English  values  of  X  to  French  values  will  be  0 •  46108  or  c,-\q^q-  The 
values  of  X  in  French  measure  thus  derived  from  those  in  English  measure  are  given 
in  the  proper  table. 

§  10.  Explanation  of  the  Tables  of  Indications  of  the  Magnetometers. 

The  Indications  are  derived  entirelj'  from  the  measures  of  the  ordinates  of  the 
Photographic  Curves,  except  in  a  few  instances  in  which  the  results  are  marked  with 
an  asterisk,  in  which  case  the  results  are  those  given  by  eye-observations,  usually 
because  the  photographic  process  has  failed. 

Telescope-observations  of  the  Magnetometers  have  usually  been  made  four  times 
every  day,  except  on  Sundays,  on  which  days  two  or  three  observations  o\\\y  have 
been  taken ;  but,  though  these  observations  are  employed  in  forming  the  base  lines  on 
the  photographic  sheets,  their  immediate  results  are  not  necessarily  given  in  the 
Tables. 

For  each  photographic  record,  a  new  base-line,  representing  a  convenient  reading  in 
round  numbers  of  the  element  to  which  it  applies,  has  been  drawn  on  the  sheet. 
Then  the  Assistant,  who  is  charged  with  the  translation  of  the  curve-ordinates  into 
numbers,  remarks  the  salient  points  of  the  curve,  or  the  points  which  if  connected  b}^ 
straight  lines  would  produce  a  polygon  not  sensibly  differing  fi'om  the  photographic 
curve  ;  to  each  of  these  he  applies  the  pasteboard  scale  proper  for  the  element  under 
consideration ;  the  base  of  the  pasteboard  scale  determines  the  time  on  the  time-scale, 
and  the  reading  of  the  pasteboard  scale  for  the  point  of  the  photographic  curve  gives 
the  quantity  which  is  to  be  added  to  the  value  for  the  new  base-line.  The  ordinate- 
reading  so  formed  is  printed  without  alteration  in  the  Tables.  It  is  particularly  to  be 
Greenwich  Magnetical  and  Meteorological  Observations,  1865.  f> 
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remarked  that  the  indications  for  horizontal  force  and  vertical  force  are  not  corrected 
for  temperature. 

In  measuring  the  ordinates  of  the  Vertical  Force  Curves,  the  same  difficulty  that  is 
mentioned  in  preceding  volumes  has  still  occasionally,  though  rarely,  been  felt. 
Apparently  without  cause,  the  curve  is  dislocated ;  one  part  being  raised  above  or 
depressed  below  the  contiguous  part,  in  the  direction  of  the  ordinate,  usually  by  small 
quantities.  In  all  cases  the  displacement  is  accompanied  by  vibration,  the  original 
position  being  at  the  extremity  of  the  arc  of  vibration,  and  the  new  position  being  at 
its  center  ;  showing  that  there  has  been  no  want  of  delicacy  in  the  movement,  and  that 
the  change  is  precisely  the  same  as  would  be  caused  by  the  quiet  application  of  a  small 
weight  upon  one  end  of  the  magnet. 

In  translating  the  ordinates  into  numbers  on  these  occasions,  two  ordinates  have 
been  taken  for  the  same  abscissa  ;  these  are  connected,  in  the  printed  Indications,  by 
a  brace,  and  the  difference  of  the  numbers  indicates  the  amount  of  the  disturbance, 

§  11.  Wires  and  Photographic  self-registering  Apparatus  for  continuous  Record  of 
Spontaneous  Terrestrial  Galvanic  Currents. 
In  order  to  obtain  an  exhibition  of  the  spontaneous  galvanic  currents  which  in  some 
measure  are  almost  always  discoverable  in  the  earth,  and  which  occasionally  are  very 
powerful,  it  was  necessary  to  extend  two  insulated  wires  from  an  earth  connexion  at 
the  Royal  Observatory,  in  two  directions  nearly  at  right  angles  to  each  other,  to 
considerable  distances,  where  they  would^  again  make  connexion  with  the  earth.  By 
the  kindness  of  the  Directors  of  the  South  Eastern  Railway  Companj-,  to  whom  the 
Royal  Observatory  has  on  several  occasions  been  deeply  indebted,  two  connexions  are 
made ;  one  to  a  station  near  Dartford,  at  the  direct  distance  9|  miles  nearly,  in  azimuth 
(measured  from  North,  to  East,  South,  West),  102°  astronomical  or  122°  magnetical, 
the  length  of  the  connecting  wire  being  about  15|  miles;  the  other  to  a  station  near 
Croydon,  at  the  direct  distance  8  miles,  in  azimuth,  209°  astronomical,  or  229°  magnetical, 
the  length  of  the  connecting  wire  being  about  10^  miles.  At  these  two  stations 
connexion  is  made  with  earth.  The  details  of  the  course  are  as  follows.  The  wires 
are  soldered  to  a  water  pipe  in  the  Magnetic  Ground  at  the  Royal  Observatory. 
Thence  they  enter  the  Magnetic  Basement,  and  pass  through  the  photographic  self- 
registering  apparatus  (to  be  shortlj'  described).  From  it  they  are  led  up  the  electro- 
meter mast  to  a  height  exceeding  .50  feet,  and  thence  they  are  swung  across  the  grounds 
to  a  chimney  above  the  Octagon  Room.  The}'-  descend  thence,  and  are  led  to  a 
terminal  board  in  the  Computing  Room,  to  which  an  intermediate  galvanometer  can 
be  attached  for  eye-observation  of  the  currents.  From  this  point  they  are  led  to  the 
"  Battery  Basement,"  and,  with  other  wires,  pass  under  the  Park  to  the  Greenwich 
Railway  Station,  and  upon  the  telegraph  poles.  One  wire  branches  oflP  at  the  junction 
with  the  North  Kent  Railway  to  Dartford,  the  other  at  the  junction  with  the  Croydon 

Branch  Railway  to  Croydon.  At  both  places  their  connexion  with  earth  is  made  by 
soldering  to  waterpipes,  as  at  the  Royal  Observatory. 


Apparatus  pou  Spontaneous  Terrestrial  Galvanic 

Currents  :  Standard  Barometer.  •^'•^'^''^ 

The  apparatus  for  receiving  the  effects  of  the  galvanic  currents  consists  essentially 
of  two  magnetic  needles  (one  for  each  wire),  each  suspended  by  a  hair  so  as  to  vibrate 
horizontally  within  a  galvanic  coil,  exactly  as  in  the  ordinary  speaking  telegraph ;  these 
coils- being  respectively  in  the  courses  of  [the  two  long  wires.  A  current  of  one  kind, 
in  either  wire,  causes  the  corresponding  needle  to  turn  itself  through  an  angle  nearly 
proportioned  to  the  strength  of  the  current,  in  one  direction  ;  a  current  of  the  opposite 
kind  causes  it  to  turn  in  the  opposite  direction.  These  turnings  are  registered  by  the 
following  apparatus. 

The  carrier  of  each  magnet  carries  also  a  small  plane  mirror,  which  receives  all  the 
azirauthal  motions  of  the  magnet.  The  light  of  a  gas-lamp  passes  through  a  minute 
aperture,  and  shines  upon  it ;  the  divergent  pencil  is  converted  into  a  convergent  pencil 
by  refraction  through  crossed  cyliudrical  lenses  (with  axes  vertical  before  the  pencil 
reaches  the  mirror,  and  with  axes  horizontal  where  the  pencil  is  received  from  the 
mirror),  which,  under  the  circumstances,  were  more  convenient  than  spherical  lenses, 
A  spot  of  light  is  thus  formed  upon  the  photographic  paper  wrapped  upon  a  cylinder 
of  ebonite,  covered  by  a  glass  cylinder,  and  made  to  rotate  in  twenty-four  hours  by 
clock-work,  exactly  as  for  the  register  of  the  magnetic  elements.  As  in  the  case  of 
declination  and  horizontal-force,  the  two  earth  currents  make  their  registers  upon 
opposite  sides  of  the  same  barrel,  and  upon  different  parts  of  the  sheet ;  the  same  gas- 
light serving  for  the  illumination  of  both. 

A  portion  of  a  base-line  for  either  record  is  obtained  at  any  time  by  simply  breaking 
the  galvanic  communication. 

The  photographic  records  have  been  regularly  made  since  1865,  March  15;  but  no 
actual  reduction  of  the  results,  or  numerical  comparison  of  earth-currents  with 
magnetic  disturbances,  has  yet  been  made. 

§  12.  Standard  Barometer. 

The  Barometer  is  a  standard,  by  Newman,  mounted  in  1840.  It  is  fixed  on  the 
South  wall  of  the  West  arm  of  the  Magnetic  Observatory.  The  graduated  scale 
which  measures  the  height  of  the  mercury  is  made  of  brass,  and  to  it  is  affixed  a  brass 
rod,  passing  down  the  inside  of  one  of  the  upright  supports,  and  terminating  in  a 
conical  point  of  ivory ;  this  point  in  observation  is  made  just  to  touch  the  surface  of 
the  mercury  in  the  cistern,  and  the  contact  is  easily  seen  by  the  reflected  and  the 
actual  point  appearing  just  to  meet  each  other.  The  rod  and  scale  are  made  to  slide 
up  and  down  by  means  of  a  slow-motion  screw.     The  scale  is  divided  to  0'°05. 

The  vernier  subdivides  the  scale  divisions  to  0'"002  ;  it  is  moved  by  a  slow-motion 
screw,  and  in  observation  is  adjusted  so  that  the  ray  of  light,  passing  under  the  back 
and  front  of  the  semi-cylindrical  plate  carried  by  the  vernier,  is  a  tangent  to  the 
highest  part  of  the  convex  surface  of  the  mercury  in  the  tube. 

The  tube  is  O'"o65  in  diameter ;  the  correction  for  the  effect  of  capillary  attraction 
is  therefore  only  +  0"'002.     The  cistern  is  of  glass. 

At  the  bottom  of  the  instrument  are  three  screws,  turning  in  the  fixed   part  of  the 
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support,  and  acting  on  the  piece  in  which  the  lower  pivot  of  the  barometer-frame  turns, 
for  adjustment  to  verticality :  this  adjustment  is  examined  weekly. 

The  readings  of  this  barometer  are  considered  to  be  coincident  with  those  of  the 
Royal  Society's  flint-glass  standard  barometer. 

All  observations  of  this  barometer  have  been  corrected  for  the  difference  of  tempera- 
ture of  the  mercury  in  the  tube  at  the  time  of  observation  from  32',  by  the  application 
of  the  corrections  contained  in  the  table  for  barometers  whose  scales  are  engraved  upon 
a  rod  of  brass  reaching  from  the  level  of  the  mercury  to  the  vernier.  (  See  the  report 
of  the  Committee  of  Physics  and  Meteorology  approved  by  the  Royal  Society.) 

The  height  of  the  cistern  above  the  mean  level  of  the  sea  is  159  feet.  This  element 
is  founded  upon  the  determination  of  Mr.  Lloyd,  in  the  P/nl.  Trans.,  1831  ;  the  eleva- 
tion of  the  cistern  above  the  brass  piece  inserted  in  a  stone  in  the  transit-room  (to 
which  INIr.  Lloyd  refers)  being  5'''.2"'. 

The  barometer  has  been  read  at  21'',  0^\  3'\  9''  (astronomical),  on  every  day,  except- 
ing ou  Sundays,  and  on  Good  Friday  and  Christmas  Day,  on  which  days  fewer  obser- 
vations have  been  taken.  Every  reading  has  been  reduced  to  the  reading  which  would 
have  been  obtained  at  the  temperature  32°  of  the  mercury  and  scale,  by  applicatioi: 
of  the  correction  given  in  Table  IL  (pages  82  to  87)  of  the  Report  of  the  Committee 
of  Physics  of  the  Royal  Society.  The  mean  of  the  reduced  readings  has  then  been 
taken  for  each  civil  day,  and  finallj^  converted  into  mean  daily  reading,  by  application 
of  the  correction  inferred  from  Mr.  Glaisher's  paper  in  the  Philosophical  Transactions, 
1848,  Part  I,  Table  I,  page  12/. 

In  the  printed  record  of  the  barometrical  and  all  other  meteorological  observations, 
the  day  is  to  be  understood,  generallv,  as  defined  in  civil  reckoning. 

§  13.  Phofooraphiv  self-registering  Apparatus  for  continuous  Record  of  the  Readings 
of  the  Barometer. 

The  Photographic  self-registering  Apparatus  for  continuous  Record  of  Magnetic 
Vertical  Force  is  furnished  (as  has  been  stated)  with  a  vertical  cylinder  covered  with 
photographic  paper  and  revolving  in  24  hom-s.  North  of  the  surface  of  this  cylinder,  at 
the  distance  of  about  30  inches,  is  a  large  syphon  barometer,  the  bore  of  the  upper 
and  lower  extremities  of  its  arms  being  about  Tl  inch.  A  glass  float  in  the  quick- 
silver of  the  lower  extremity  is  partially  supported  by  a  counterpoise  acting  on  a  light 
lever  (which  turns  on  delicate  pivots),  so  that  the  wire  supporting  the  float  is 
constantly  stretched,  leaving  a  definite  part  of  the  weight  of  the  float  to  be  supported 
by  the  quicksilver.  This  lever  is  lengthened  to  carry  a  vertical  plate  of  opaque  mica 
with  a  small  aperture,  whose  distance  from  the  fulcrum  is  eight  times  the  distance  of 
the  point  of  attachment  of  the  float  wire,  and  whose  movement,  therefore,  is  four 
times  the  movement  of  the  column  of  a  cistern-barometer.  Through  this  hole  the 
light  of  a  lamp,  collected  by  a  cylindrical  lens,  shines  upon  the  photographic  paper. 

The  scale  of  time  is  established  by  means  of  occasional  interruptions  of  the  light, 
and  the  scale  of  measure  is  established  by  comparison  with  occasional  eye-observations. 
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This  barometer  -was  brought  into  use  in  1848,  but  its  indications  were  not  satis- 
factory till  the  mercury  was  boiled  in  the  tube  by  Messrs.  Negretti  and  Zambra  on 
1853,  August  18,  since  which  time  they  have  appeared  unexceptionable.  Results  of 
the  indications  are  printed  in  the  Maxima  and  Minbna  of  the  Barometer,  near  the  end 
of  the  Meteorological  Results. 

§  14.   Thermometers  for  ordmari/  Observation  of  the  Temperature  of  the  Air  and 
Evaporation. 

The  Dry-Bulb  Thermometer,  the  Wet-Bulb  Thermometer,  the  Maximum  Self- 
Registering  Thermometers,  both  dry  aud  wet,  and  the  Minimum  Self-Registering 
Thermometers,  dry  and  wet,  all  for  determination  of  the  temperature  of  the  air  and 
of  evaporation,  are  mounted  on  a  revolving  frame  whose  fixed  vertical  axis  is  planted 
in  the  ground.  From  the  year  1846  to  1863  the  post  forming  the  vertical  axis  was 
about  23  feet  south  (magnetic)  of  the  S.S.E.  angle  of  the  south  arm  of  the  Magnetic 
Observatory  ;  in  1863  it  was  moved  to  a  position  about  35  feet  south  (astronomical) 
of  the  south  angle.  A  frame  revolves  on  this  post,  consisting  of  a  horizontal  board 
as  base,  of  a  vertical  board  projecting  upwards  from  it  connected  with  one  edge  of  the 
horizontal  board,  and  of  two  parallel  inclined  boards  (separated  about  three  inches) 
connected  at  the  top  with  the  vertical  board,  and  at  the  bottom  with  the  other  edge 
of  the  horizontal  board.  The  outer  inclined  board  is  covered  with  zinc.  The  air 
passes  freely  between  all  these  boards. 

The  dry  and  wet-bulb  thermometers  are  attached  to  the  outside,  and  near  the 
center  of  the  vertical  board ;  the  maximum  and  minimum  thermometers  for  air  towards 
one  vertical  edge,  and  those  for  evaporation  towards  the  other  vertical  edge,  with  their 
bulbs  at  almost  the  same  level,  and  near  to  those  of  the  dry  and  wet-bulb  thermo- 
meters ;  their  bulbs  are  about  4  feet  above  the  ground  and  projecting  from  2  inches 
to  3  inches  below  the  horizontal  board.  Above  the  thermometers  is  a  small  projecting 
roof  to  protect  them  from  rain.  The  frame  is  always  turned  with  the  inclined  side 
towards  the  sun.     It  is  presumed  that  the  thermometers  are  thus  sufficiently  protected. 

The  graduations  of  all  the  thermometers  used  in  the  Royal  Observatory  rest 
fundamentally  upon  those  of  a  Standard  Tliermometer,  the  property  of  Mr.  Glaisher, 
which  derives  its  authority  from  comparison  with  original  thermometers  constructed 
by  the  late  Rev.  R.  Sheepshanks  about  the  years  1840-1843,  in  the  course  of  his 
preparations  for  the  construction  of  the  National  Standard  of  Length.  The  whole  of 
the  radical  determinations  of  Freezing  Point,  Boiling  Point,  and  Subdivision  of  Volume 
of  Tube,  were  made  by  Mr.  Sheepshanks  with  the  utmost  care  :  it  is  believed  that  these 
were  the  first  original  thermometers  that  had  been  constructed  in  England  for  many 
years.  Mr.  Glaisher's  thermometer  has  been  adopted  as  the  standard  of  reference  for 
all  the  thermometers  used  in  the  Royal  Observatory  since  1840. 

The  Dry-Bulb  Thermometer  is  by  Newman.  The  corrections  required  for  its 
readings,  as  found  by  comparison  with  the  standard  above-mentioned,  are  as 
follows : — 
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Below  32                                                     subtract  o'S 
Between  32  and  43  o  •  6 

4+an'^  47  °'7 

48  and  56 o  •  9 

57  and  61  I'l 

62  and  74  i'3 

75  and  80  1  •  5 

81  and  86  1-8 

87  and  95  2-0 

96  and  100  2  •  2 

These  corrections  are  used  throughout  the  year  1865. 

The  Wet-Bulb  Thermometer  is  by  Negretti  and  Zambra.  The  bulb  of  the 
thermometer  used  till  1865,  February  9,  was  of  the  same  size  as  that  of  the  Dry-Bulb 
Thermometer.  A  piece  of  muslin  is  wrapped  round  the  bulb,  and  a  skein  of  cotton 
is  led  from  it  into  a  cup  of  rain-water,  by  which  it  is  maintained  in  a  state  of 
moisture.  In  frosty  weather  the  muslin  is  moistened  some  time  before  each  observation. 
The  corrections  which  the  readings  of  this  thermometer  were  found  to  require  are  as 
follows : 

Below      02  subtract  0-4 

Between  02  and  36   o3  , 

37  and  40   o  ■  2 

41  and  55   o'  i 

56  and  75   o'o 

Above     75  addo'i 

This  thermometer  was  broken  on  1865,  February  10;  and,  through  tlie  remainder 
of  the  year,  a  small  pea-bulb  thermometer  by  Negretti  and  Zambra,  No.  764,  was  used. 
No  correction  has  been  made  to  the  indications  of  this  thermometer. 

The  eye-readings  of  the  dry-bulb  and  wet-bulb  thermometers  have  usually  been 
taken  at  the  hours  (astronomical  reckoning)  21^',  0'',  3'',  9^,  and  corrected  by  appli- 
cation of  the  numbers  given  above. 

A  dry -bulb  and  a  wet-bulb  thermometer,  with  pea-bulbs  and  porcelain  scales, 
Negretti  and  Zambra  795,  are  also  mounted  on  the  roof  of  the  library,  4  feet  above 
the  leads.     Their  readings  are  not  printed  in  the  present  volume. 

The  dew-point  has  been  inferred  exclusively  from  the  simultaneous  observations  of 
the  dry-bulb  and  wet-bulb  thermometers,  by  multiplying  the  difference  between  the 
readings  of  these  thermometers  by  a  factor  peculiar  to  the  temperature  of  the 
air,  and  subtracting  the  product  from  the  reading  of  the  dry-bulb  thermometer. 
These  factors  have  been  found  by  Mr.  Glaisher  from  the  comparison  of  a  great 
number  of  dew-point  determinations,  obtained  by  use  of  Daniell's  hygrometer,  with 
simultaneous  observations  of  dry-bulb  and  wet-bulb  thermometers.  The  first  part  of 
this  investigation  was  published  in  full,  in  the  volume  of  Magnetical  and  Meteoro- 
logical Observations  for  1844,  pages  67-72;  it  was  based  upon  all  the  observations 
made  up  to  that  time.     Subsequently,  the  comparison  was  extended  to  include  all  the 
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simultaneous  observations  of  these  instruments  made  at  the  Royal  Observatory, 
Greenwich,  from  1841  to  1854,  with  some  observations  taken  at  high  temperatures 
in  India,  and  others  at  low  and  medium  temperatures  at  Toronto.  The  results  at  the 
same  temperature  were  found  to  be  the  same  at  these  different  localities,  so  far  as 
the  climatic  circumstances  permitted  comparison.  (See  Glaishers  Hygrometrical 
Tables,  4th  Edition).  The  following  table  exhibits  the  result  of  the  entire  comparison  ; 
it  has  been  used  in  forming  the  dew-points  in  the  present  volume. 

Table  of  Factors  by  which  the  Dipfekence  of  Readings  of  the  Dey-Bolb  and  Wet-Bulb  Thek- 
MOMETEES  is  to  be  MULTIPLIED  in  order  to  produce  the  Difference  between  the  Readings  of  the 
Dry-Bulb  and  Dew-Point  Thermometers. 


Reading  of 

Reading  of 

Reading  of 

Reading  of 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb          Factor. 

Dry-bulb 

Factor. 

Thermometer. 

Thermometer. 

Thermometer. 

Thermometer. 

lo 

8-78 

35 

3-OI 

56                  I 

94 

7°9 

1-69 

1 1 

8-78 

34 

2-77 

57                  I 

92 

80 

I  '68 

12 

8'78 

35 

2-6o 

58                1 

90 

81 

1-68 

i3 

8-77 

36 

2-5o 

59                I 

89 

82 

1-67 

H 

8-76 

37 

2-42 

60                I 

88 

83 

1-67 

i5 

8-75 

38 

2 '36 

61                I 

87 

84 

r-66 

i6 

8-70 

39 

2-32 

62                I 

86 

85 

1-65 

•7 

8-62 

40 

2-29 

63 

85 

86 

1-65 

i8 

8-5o 

4' 

2-26 

64 

83 

87 

1-64 

>9 

8-34 

42 

2-23 

65                I 

82 

88 

1-64 

20 

8-.4 

43 

2-20 

66           1     I 

81 

89 

1-63 

21 

7-88 

44 

2-18 

67 

80 

90 

1-63 

22 

7-6o 

45 

2-. 6 

68                I 

79 

91 

1-62 

23 

7-28 

46 

2-14 

69 

78 

92 

1-62 

24 

6-92 

47 

2'  12 

70               I 

77 

93 

i-6i 

25 

6-53 

48 

2'  10 

71                I 

76 

94 

I -60 

26 

6'o8 

49 

2-08 

72               I 

75 

95 

I -60 

27 

5-6i 

5o 

2 -06    , 

73               I 

74 

96 

1-59 

28 

5-12 

5i 

2-04    1 

74               I 

7i 

97 

1-59 

29 

4-63 

52 

2-02    j 

75               I 

72  j 

98 

1-58 

3o 

4-i5 

53 

2-00 

76               I 

7' 

99 

1-58 

3i 

3-70 

54 

.•98    ' 

77               I 

70 

100 

1-57 

32 

3-32 

55 

I  -96 

78               I 

69 

The  maximum  self-registering  thermometer  is  a  mercurial  thermometer,  of  the 
construction  invented  by  Messrs.  Negretti  and  Zambra.  There  is  a  small  detached 
piece  of  glass  in  the  tube,  just  above  a  bent  part  of  the  tube  (near  the  bulb),  through 
which  the  piece  of  glass  cannot  pass  down.  The  column  of  mercury  in  rising  lifts 
the  glass  up  and  passes  freely ;  but  in  descending  it  is  unable  to  pass  the  glass,  and 
the  lower  mass  of  mercury  descends,  leaving  a  vacant  space  below  the  glass,  and 
leaving  a  portion  of  the  mercury  above  it.  The  piece  of  glass  operates  as  an  efficient 
valve.  The  graduation  of  this  thermometer  is  sensibly  correct.  There  is  a  similar 
thermometer  for  the  maximum  wet-bulb  reading ;  its  readings  are  too  high  by  0°-4. 

The  minimum  self-registering  thermometer  is  an  alcohol  thermometer,  of  the  con- 
struction known  as  Rutherford's.  A  sliding  glass  index  allows  the  alcohol  in  rising  to 
pass  above  it,  but  is  drawn  down  by  the  peculiar  action  of  the  bounding  surface  of  the 
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fluid  when  it  sinks.  The  readings  of  that  which  gives  the  minimum  temperature  of 
the  air  require  an  additive  correction  0°-5  ;  those  of  the  minimum  wet-bulb  temperature 
require  corrections  varying  from  +2^'2  at  24°  to  — 0°"2  at  71°. 

The  mean  daily  values  of  dry  thermometer  in  the  printed  columns  are  found  by 
combining  two  results  derived  from  different  sources.  The  first  and  simpler  result 
is  the  mean  of  the  maximum  and  minimum,  corrected  by  a  small  quantity  depending 
on  the  month,  given  in  Table  III.  of  Mr.  Glaisher's  paper  in  the  Philosophical 
Trrmsactions,  1848,  page  130.  The  second  result  is  formed  by  taking  the  means  of 
the  four  eye-observations  at  21'',  0'',  3'',  9'',  and  applying  a  correction  thus  investigated. 
The  daily  range  being  fomid  by  taking  the  difference  between  the  maximum  and 
minimum,  this  daily  range  is  multiplied  bj-  the  mean  of  the  factors  in  Table  IV. 
corresponding  to  the  hours  of  observation  ;  the  application  of  this  correction  to 
the  mean  of  the  eye -observations  gives  the  second  result.  (It  is  evident  that  this 
process  is  applicable  to  any  number  of  eye-observations.)  These  two  results  are  then 
combined  to  form  a  mean,  weights  being  given  proportional  to  the  number  of 
observations  contributing  to  each  result. 

For  the  mean  daily  value  of  dew  point,  the  usual  process  is, — by  observing  the 
difference  between  dry  and  wet  thermometers,  and  by  use  of  the  table  of  factors  printed 
above,  to  form  the  difference  between  dry  thermometer  and  dew  point  at  each  of  the 
hours  of  reading  ;  to  take  their  mean ;  to  apply  a  correction  which  is  the  mean  of  the 
corrections  in  Mr.  Glaisher's  Table  VIII.  for  the  several  hours  of  observation  ;  and  to 
apply  this  corrected  mean  difference  of  dry  thermometer  and  dew  point  to  the  mean 
value  of  dry  thermometer  found  above.  Sometimes,  however,  the  following  process 
is  used.  The  correction  for  diurnal  range  applicable  to  the  mean  of  the  eye-observa- 
tions of  the  dry  thermometer  having  been  found  (as  is  described  above),  this  correction 
is  multiplied  by  a  fraction,  whose  numerator  is  the  mean  of  corrections  to  wet  bulb 
thermometer  in  Table  VII.  for  the  hours  of  observations,  and  whose  denominator  is 
the  mean  of  corrections  to  dry  thermometer  in  Table  II.  for  the  same  hours ;  and  thus 
a  correction  is  found  which  is  applied  to  the  mean  of  the  eye-observations  of  wet  bulb 
thermometer,  to  form  the  mean  wet  bulb  for  the  day.  Then  by  use  of  the  mean  dry 
bulb  for  the  day  and  the  mean  w^et  bulb  for  the  day  and  the  table  of  factors  abo\e, 
the  mean  dew  point  for  the  day  is  formed. 

§  15.  Photographic  self-registering  Apparatus  for  continuous  Record  of  the  Readings 
of  the  Drij-Bulb  and  Wet-Bulb  Thermometers. 
About  28  feet  south  (magnetic)  of  the  south-east  angle  of  the  south  arm  of  the 
Magnetic  Observatory,  and  about  25  feet  east  of  the  thermometers  for  eye-observations, 
is  a  shed  10  ft.  6  in.  square,  standing  upon  posts  8  feet  high,  under  which  are  placed 
the  photographic  thermometers,  the  dry-bulb  thermometer  towards  the  east,  and  the 
wet-bulb  thermometer  towards  the  west.  The  bulbs  of  the  thermometers  are  8 
inches  in  length,  and  0'4  inch  internal  bore,  and  their  centers  are  about  4  feet  above 
the  ground.     The  bulb  of  one  of  the  thermometers  is  covered  with  muslin  throu^jhout 
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its  whole  length,  which  is  kept  moist  by  means  of  capillary  passage  of  water  along 
cotton  wicks  leading  to  a  vessel  filled  with  water. 

There  are  small  adjustments  admitting  the  raising  or  dropping  of  the  thermometers, 
so  that  the  register  of  their  changing  readings  may  be  on  a  convenient  part  of  the 
paper.  The  thermometer  frames  are  covered  by  plates  having  longitudinal  apertures, 
so  narrow,  that  any  light  which  may  pass  through  them  is  completely,  or  almost  com- 
pletely, intercepted  by  the  broad  flat  column  of  mercury  in  the  thermometer-tube. 
Across  these  plates  a  fine  wire  is  placed  at  every  degree  ;  and  at  the  decades  of  the 
degrees,  and  also  at  32°,  52°,  and  72°,  a  coarser  wire  is  placed.  A  gas  lamp  is  placed 
about  9  inches  from  each  thermometer  (east  of  the  dry  bulb  and  west  of  the  wet  l:.ulb), 
and  its  light,  condensed  by  a  cylindrical  lens,  whose  axis  is  vertical,  shines  through 
the  thermometer-tube  above  the  surface  of  the  mercury,  and  forms  a  well-defined  line 
of  light  upon  the  photographic  paper,  which  is  wrapped  around  the  cylinder.  As  the 
cylinder  revolves  under  this  light,  it  receives  a  broad  sheet  of  photographic  trace, 
whose  breadth  (in  the  direction  of  the  axis  of  the  cylinder)  varies  with  the  varying 
height  of  the  mercury  in  the  thermometer-tube.  The  light  in  its  passage  is  intercepted 
by  the  wires  placed  across  the  tube  at  every  degree,  and  there  are,  therefore,  left  upon 
the  paper  corresponding  lines  in  which  there  is  no  photogenic  action. 

The  cylindei-  revolves  in  48  hours  ;  the  daily  photographic  traces  of  the  two  ther- 
mometers are  thus  simultaneously  registered  on  opposite  sides  of  the  cylinder  without 
intermixing.  The  length  of  the  cylinder  is  13.V  inches,  and  its  circumference  is  19 
inches. 

§  l6.    Tliennomefer.s  for  Solar  Rndiaflon  and  Radiation  to  the  Skj/. 

The  thermometer  for  Solar  Radiation,  which  to  the  end  of  the  year  1S64  was  placed 
in  an  open  box  about  10  feet  south  of  the  south-west  angle  of  the  south  arm  of  the 
Magnetic  Observatory,  is  now  laid  on  the  grass,  near  the  same  place. 

The  thermometer  is  a  self-registering  maximum  mercurial  thermometer  of  Ncgretti 
and  Zambra's  construction  ;  its  bulb  is  blackened,  and  enclosed  in  a  glass  sphere  from 
which  the  air  has  been  exhausted.  Its  graduations  are  correct,  and  the  numbers  in- 
serted in  the  tables  are  those  read  from  the  instrument  without  alteration.  The  ther- 
mometer is  read  at  9'' a.m.,  noon,  3'' p.m.,  and  occasionally  at  9'' p-m. ;  the  highest  of 
these  readings  is  adopted  as  the  maximum  for  the  day. 

Within  the  box  above-mentioned,  and  at  the  height  10  inches  above  the  bottom  of 
the  box,  is  placed  a  thermometer  with  blackened  bulb,  which  is  not  enclosed  in  an 
exhausted  sphere  :  its  readings  are  taken  every  day  to  the  end  of  1865.  An  instrument 
of  this  form  and  in  this  position  was  exclusively  used  to  the  year  1859-  Simul- 
taneous readings  of  both  instruments  have  been  taken,  with  the  view  of  rendering 
the  series  of  observations  which  terminated  in  1859  (made  with  exposed  bulb) 
comparable  with  that  which  commenced  in  1859,  and  "was  continued  to  the  end  of  1864 
(made  with  bulb  inclosed  in  an  exhausted  sphere). 
GnEENWicn  Maoneticai,  and  Meteokologicai.  Observations,  1865.  f 


xlii         IxTKODUCTiox  TO  GiiEEXWicu  Magxetical  Observatioxs,  1865. 

The  thermometer  for  radiation  to  the  sky  is  placed  near  to  the  Solar  lladiatiou 
tlierraoineter,  with  its  bulb  resting  on  short  grass,  and  fully  exposed  to  the  sky.  It  is 
a  self-registering  minimum  spirit  thermometer  of  Rutherford's  construction,  made  by 
Negretti  and  Zambra.  Its  graduation  is  correct,  and  the  numbers  inserted  in  the 
table  are  those  read  from  the  scale  without  alteration.  It  is  read  every  day  at  9''  a.m., 
and  occasionally  at  9''  P-tn- 

This  thermometer  was  out  of  order  on  February  6,  March  19,  April  16,  May  26, 
June  3,  August  21  and  27,  and  November  1. 

§  17.    Thermomefers  sunk  below  the  Surface  of  the  Soil  at  different  Depths. 

These  thermometers  were  made  by  Messrs.  Adie  of  Edinburgh,  under  the  immediate 
superintendence  of  Professor  (now  Principal)  J.  D.  Forbes.  The  graduation  was  made 
by  Professor  Forbes  himself. 

The  thermometers  are  four  in  number.  They  are  all  placed  in  one  hole  in  the 
ground,  the  diameter  of  which  in  its  upper  half  is  1  foot,  and  in  its  lower  half  about  6 
inches.  Each  thermometer  is  attached  in  its  whole  length  to  a  slender  piece  of  wood, 
which  is  planted  in  the  hole  with  it.  The  place  of  the  hole  is  20  feet  south  of  the 
extremity  of  the  south  arm  of  the  Magnetic  Observatory,  and  opposite  the  center  of 
its  south  front. 

The  soil  consisted  of  beds  of  sand  ;  of  flint-gravel  with  a  large  proportion  of  sand  ; 
and  of  flints  with  a  small  proportion  of  sand,  cemented  almost  to  the  consistency  of 
pudding-stone.  Every  part  of  the  gravel  and  sand  extracted  from  the  hole  was 
perfectly  dry. 

The  bulbs  of  the  thermometers  are  cylindrical,  10  or  12  inches  long  and  2  or  3 
inches  in  diameter.  The  bore  of  the  principal  part  of  the  tubes,  from  the  bulb  to  the 
graduated  scale,  is  very  small.  In  that  part  to  which  the  scale  is  attached,  the  tube  is 
larger. 

The  thermometer  No.  1  was  dropped  into  the  hole  to  such  a  depth  that  the  center 
of  its  bulb  was  24  French  feet  (25"6  English  feet)  below  the  surface :  then  dry  sand 
was  poured  in  till  the  hole  Avas  filled  to  nearly  half  its  height.  Then  No.  2  was 
dropped  in  till  the  center  of  its  bulb  was  12  French  feet  below  the  surface  ;  No.  3  and 
No.  4  till  the  centers  of  their  bulbs  were  respectively  6  and  3  French  feet  below  the 
surface  ;  and  the  hole  was  then  completely  filled  with  dxy  sand.  The  upper  parts  of 
the  tubes,  carrying  the  scales,  were  left  projecting  above  the  surface  :  No.  1  by  27'0 
inches,  No.  2  by  28-0  inches.  No.  3  by  30-0  inches,  and  No.  4  by  32-0  inches.  Qi 
these  lengths,  the  parts  8-5,  lO'O,  11-0,  and  14-5  inches,  respectively  are  tube  with 
narrow  bore. 

The  projecting  parts  of  the  tubes  are  protected  by  a  wooden  case  or  box  fixed  to 
the  ground ;  the  sides  of  the  box  are  perforated  with  numerous  holes,  and  it  has  a 
double  roof.  In  the  North  face  of  this  box  is  a  large  plate  of  glass  through  which  the 
thermometers  are  read.     Within  the  box   are  two  smaller   thermometers,  one  (No.  5) 
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whose  bulb  is  sunk  one  inch  in  the  ground,  and  one  (No.  6)  whose  bulb  is  in  the  free 
air  nearly  in  the  center  of  the  box. 

The  fluid  of  the  four  long  thermometers  is  alcohol  tinged  with  a  red  colour. 

The- values  of  1°  on  the  scales  of  Nos.  1,  2,  3  and  4,  are  respectively  2'°-,  P°l,  0'"-9, 
and  0'°-55 ;  and  the  ranges  of  the  scales,  as  first  mounted,  were,  4.3°-0  to  52°7,  42°-0 
to  56°-8,  39°-0  to  57°-5,  and  34°-2  to  64°-5. 

These  ranges  for  Nos.  2,  3,  and  4,  were  found  to  be  insufficient  in  some  years, 
particularly  those  of  Nos  3  and  4,  or  the  thermometers  sunk  to  the  depth  of  6  feet 
and  3  feet. 

In  1857,  June  22,  Messrs.  Negretti  and  Zambra  removed  from  Nos.  3  and  4  a 
quantity  of  fluid  corresponding  to  the  extent  of  5°  on  their  scales,  and  the  scales  of 
these  two  thermometers  were  then  lowered  by  that  hnear  extent,  making  the  readings 
the  same  as  before.  Their  ranges  are  now,  respectively,  44°  to  62°-5,  and  39°-2  to  69°-5. 

In  subsequent  years  it  was  found  that  the  amount  of  fluid  removed  was  somewhat 
too  great,  for  now  at  the  lower  end  of  the  scale  the  6-foot  thermometer  sometimes  falls 
below  the  limit  of  its  scale  or  44° ;  and  the  3-foot  thermometer  below  39°-0 ;  in  which 
cases  the  alcohol  sinks  into  the  capillary  tube. 

The  readings  at  the  early  part  of  the  series  were  at  times  defective  at  high  tempera- 
tures, but  always  complete  at  low  temperatures  ;  now,  they  are  always  complete  at 
high  temperatures,  and  are  at  times  defective  at  low  temperatures.  The  two  combined, 
however,  will  enable  us  to  complete  all  readings. 

These  thermometers  are  read  once  a  day,  at  noon,  and  the  readings  appear  in  the 
printed  volumes  as  read  from  their  scales  without  correction. 


§   18.    TJierynonieters  immersed  171  the  Water  of  the  Thames. 

The  self-registering  maximum  and  minimum  thermometers  for  determining  the 
highest  and  lowest  temperatures  of  the  water  of  the  Thames  are  by  Messrs.  Negretti 
and  Zambra,  and  are  observed  every  day  at  9''  a.  m. 

A  strong  wooden  trunk  is  firmly  fixed  to  the  side  of  the  Dreadnought  Hospital 
Ship,  about  5  feet  in  length,  and  closed  at  the  bottom  ;  the  bottom  and  the  sides,  to 
the  height  of  3  feet,  are  perforated  with  a  great  number  of  holes,  so  that  the  water 
can  easily  flow  through ;  the  thermometers  are  suspended  within  this  trunk  fo  as  to 
be  about  2  feet  below  the  surface  of  the  water,  and  1  foot  from  the  bottom  of  the 
trunk. 

The  regular  observations  are  made  under  the  superintendence  of  the  Medical  Officers 
of  the  Ship. 

The  thermometer  for  maximum  temperature  was  out  of  order  January  1  to  January  6, 
and  both  thermometers  were  out  of  order  on  July  9,  10,  13  ;  August  23,  29 ;  September 
14,  15,  21  ;  October  15,  16,  1/,  18  ;  November  22  to  December  4. 

f2 
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§   19-    Osiers  Anemometer. 

I'his  auemouieter  is  self-registering:  it  was  made  by  Newnuui,  but  has  received 
several  changes  since  it  was  originally  constructed.  A  large  vane,  which  is  turned  by 
the  wind,  and  from  which  a  vertical  spindle  proceeds  down  nearly  to  the  table  in  the 
north-western  turret  of  the  ancient  part  of  the  Observatory,  gives  motion  by  a  pinion 
upon  the  spindle  to  a  i-ackwork  carrying  a  pencil.  This  pencil  makes  a  mark  upon  a 
paper  affixed  to  a  board  which  is  moved  uniformly  in  a  direction  transverse  to  the 
direction  of  the  rack-motion.  The  movement  of  the  board  is  effected  by  means  of  a 
second  rack  connected  with  the  pinion  of  a  clock.  The  paper  has  lines  printed  upon 
it  corresponding  to  the  positions  which  the  pencil  must  take  when  the  direction  of  the 
vane  is  N.,  E.,  S.,  or  W . ;  and  also  has  transversal  lines  corresponding  to  the  positions 
of  the  pencil  at  every  hour.  The  first  adjustment  for  azimuth  was  obtained  by 
observing  from  a  certain  point  the  time  of  passage  of  a  star  behind  the  vane-shaft,  and 
computing  from  that  observation  the  azimuth  ;  then  on  a  calm  day  drawing  the  vane 
by  a  cord  to  that  position,  and  adjusting  the  rack,  &c.,  so  that  the  pencil  position  on 
the  sheet  corresponded  to  that  azimuth. 

For  measuring  the  pressure  of  the  wind,  the  shaft  of  the  vane  carries  a  plate  one  foot 
square,  which  is  supported  by  horizontal  rods  sliding  into  grooves,  and  is  urged  in  opposi- 
tion to  the  wind  by  three  springs,  so  arranged  that  only  one  comes  into  play  when  the 
wind  is  light,  and  the  others  necessarily  act  in  conjunction  with  the  first  as  the  plate 
is  driven  further  and  further  by  the  force  of  the  wind.  A  cord  from  this  plate  passes 
over  a  pulley,  and  communicates  with  a. copper  wire  passing  through  the  center  of  the 
spindle,  which  at  the  bottom  communicates  with  another  cord  passing  under  a  pulley 
and  held  in  tension  by  a  slight  spring :  and  by  this  a  pencil  is  moved  transversely  to 
the  direction  in  which  the  paper  fixed  to  the  board  is  carried  by  the  clock.  Lines  are 
printed  upon  the  paper  corresponding  to  different  values  of  the  pressure ;  the  intervals 
of  these  lines  were  adjusted  by  applying  weights  of  1  lb.,  2  lbs.,  &c.,  to  move  the 
pressure-plate  in  the  same  manner  as  if  the  wind  pressed  it. 

A  rain  gauge  of  peculiar  construction  is  carried  by  this  instrument,  by  which  the 
fall  of  rain  is  registered  with  reference  to  the  time  of  the  fall.     It  is  described  in  §  21. 

A  fresh  sheet  of  paper  is  applied  to  this  instrument  every  day  at  22''  mean  solar 
time. 

§  20.  Robinson's  Anemometer. 

This  anemometer  is  self-registering,  (not  continuously  self-registering,  but  requiring 
to  be  read  from  time  to  time),  and  was  made  by  Messrs.  Negretti  and  Zambra 
on  the  principles  described  by  Dr.  Robinson  in  the  Transactions  of  the  Royal  Irish 
Academy,  vol  xxii.  It  is  furnished  with  four  hemispherical  cups  [each  being  3v5 
inches  in  diameter],  attached  to  the  extremities  of  two  arms  at  right  angles  to  each 
other,  and  revolving  in  a  horizontal  plane  by  the  excess  of  pressure  of  the  wind  on 
their  concave  over  that  on  their  convex  surfaces. 

The  distance  between  the  centers  of  opposite  cups  is  13'45  inches,  and  their  centers 
describe  42-24  inches  in  each  revolution,  indicating,  according  to  the  thcorv,  a  hori- 
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zontal  movement  of  the  air  of  126'72  inches  for  each  revolution,  and  of  one  mile  for 
500  revolutions.  The  accuracy  of  this  theory  was  verified  by  experiments  made  in 
I860  (to  be  described  immediately).  The  horizontal  arms  are  connected  with  a 
vertical  spindle,  upon  which  is  an  endless  screw,  working  in  a  toothed  wheel  connected 
with  a  train  of  wheels,  furnished  with  indices  capable  of  registering  one  mile  and 
decimal  multiples  of  a  mile  up  to  1,000  miles.  The  instrument  is  read  every  day 
at  22'\ 

In  the  year  1860,  on  July  3,  4,  and  13,  experiments  were  made  in  (Greenwich  Park 
to  ascertain  the  correctness  of  the  theory  of  Robinson's  anemometer ;  the  point  to  be 
verified  being  that  the  scale  of  the  instrument,  founded  on  the  supposition  that  the 
horizontal  motion  of  the  air  is  about  three  times  the  space  described  by  the  centers  of 
the  cups,  is  correct. 

A  post  about  5  feet  high  with  a  vertical  spindle  in  the  top  was  erected,  and  on  this 
spindle  turned  a  horizontal  arm,  carrying  at  the  extremity  of  its  longer  portion 
Robinson's  anemometer,  and  on  its  shorter  portion  a  counterpoise.  The  distance  from 
the  vertical  spindle  of  the  post  to  the  vertical  axis  of  the  anemometer  was  17"'  8'"-7. 
The  reading  of  the  dial  was  taken,  and  then  the  arm  was  made  to  revolve  in  the 
horizontal  plane  50  or  100  times,  an  attendant  counting  the  number  of  revolutions, 
and  the  reading  of  the  dial  was  again  taken.  In  this  manner  1,000  revolutions  were 
made  in  the  direction  N.E.S.W.N.,  and  1,000  revolutions  in  the  direction  N.W. S.E.N. 
In  some  of  the  experiments  the  air  was  sensibly  quiet,  and  in  others  there  was  a  little 
wind  ;  the  result  was, 

For  a  movement  of  the  instrument  through  one  mile. 

Beam  revolving  N.E.S.W.  (opposite  to  the  direction  of  rotation  of  the  1    ,  .,  -  i-eo-i«tei'ed 

Aneraonieter-cups) ....-' 

Beam  revolving  N.W.S.E.  (^in  the  same  direction  as  the  Anemometer-  "1   q,^^  ^^.^^  r^o-i-t  nel 
cups) J        "        "      "^  ■ 

The  results  from  rapid    revolutions   and  from  slow  revolutions  were  sensibly    the 


same. 


This  may  be  considered  as  confirming  in  a  very  high  degree  the  accuracy  of  the 
theory. 

§  21.  Rain  Gauges. 

The  rain-gauge  connected  with  Osier's  anemometer  is  50  feet  8  inches  above  the 
ground,  and  205  feet  6  inches  above  the  mean  level  of  the  sea.  It  exposes  to  the 
rain  an  area  of  200  square  inches  (its  horizontal  dimensions  being  10  by  20  inches). 

The  collected  water  passes  through  a  tube  into  a  vessel  suspended  in  a  frame  by 
spiral  springs,  which  lengthen  as  the  water  increases,  until  0-24  of  an  inch  is  collected 
in  the  receiver  ;  it  then  discharges  itself  by  means  of  the  following  modification  of  the 
syphon.  A  copper  tube,  open  at  both  ends,  is  fixed  in  the  receiver,  in  a  vertical 
position,  with  its  end  projecting  below  the  bottom.  Over  the  top  of  this  tube  a  larger 
tube,  closed  at  the  top,  is  placed  loosely.     The  smaller  tube  thus  forms  the  longer 
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leg,  and  the  larger  tube  the  shorter  leg,  of  a  syphon.  The  water,  having  risen  to  the 
top  of  the  smaller  tube,  gradually  falls  through  it  into  the  uppermost  portion  of  a 
tumbling  bucket,  fixed  in  a  globe  under  the  receiver.  When  full,  the  bucket  falls  over, 
throwing  the  water  into  a  small  pipe  at  the  lower  part  of  the  globe  ;  the  water  com- 
pletely fills  the  bore  of  the  pipe ;  its  descent  causes  an  imperfect  vacuum  in  the  globe, 
sufficient  to  cause  a  draught  in  the  longer  leg  of  the  syphon,  and  the  whole  contents 
run  off.  After  leaving  the  globe,  the  water  is  received  in  a  pipe  attached  to  the 
building,  which  carries  it  away.  The  springs  then  shorten  and  raise  the  receiver. 
The  ascent  and  descent  of  the  water- vessel  move  a  radius-bar  which  carries  a  pencil ; 
and  this  pencil  makes  a  trace  upon  the  paper  carried  by  the  sliding-board  of  the  self- 
registering  anemometer. 

The  scale  of  the  printed  paper  was  adjusted  by  repeatedly  filling  the  water-vessel 
until  it  emptied  itself,  then  weighing  the  water,  and  thus  ascertaining  its  bulk,  and 
dividing  this  bulk  by  the  area  of  the  surface  of  the  rain  receiver. 

A  second  gauge,  with  an  area  "77  square  inches  nearly,  is  placed  close  to  the  pre- 
ceding, the  receiving  surface  of  both  being  on  the  same  horizontal  plane. 

A  third  gauge  is  placed  on  the  roof  of  the  Octagon  room,  at  38  feet  A\  inches 
above  the  ground,  and  193  feet  2^  inches  above  the  mean  level  of  the  sea.  It  is  a 
simple  cylinder  gauge,  8  inches  in  diameter  and  about  50|;  inches  in  area.  The  height 
of  the  cylinder  is  13^  inches  ;  at  the  depth  of  1  inch  from  the  top  within  the  cylinder 
is  fixed  a  funnel  (an  inverted  cone)  of  6  inches  perpendicular  height ;  with  the  point 
of  this  funnel  is  connected  a  tube,  \  of  an  inch  in  diameter,  and  1^  inch  in  length  ; 
f  of  an  inch  of  this  tube  is  slightly  curved,  and  the  remaining  f  of  an  inch  is  bent 
upwards,  terminating  in  an  aperture  of  -|  of  an  inch  in  diameter.  By  this  arrangement, 
the  last  few  drops  of  water  remain  in  the  bent  part  of  the  tube,  and  the  water  is  some 
days  evaporating.  The  upper  part  of  the  funnel  or  bore  of  the  cone  is  connected  with 
a  brass  ring,  which  has  been  turned  in  a  lathe,  and  this  is  connected  with  a  circular 
piece  6  inches  in  depth,  which  passes  outside  the  cylinder,  and  rests  in  a  water  joint, 
attached  to  the  inner  cylinder,  and  extending  all  round. 

A  fourth  gauge  is  placed  on  the  top  of  the  Library  ;  it  is  a  funnel,  whose  top  has 
a  diameter  of  6  inches  ;  its  exposed  area  is  28|  inches  nearly.  The  receiving  surface 
of  the  gauge  is  22  feet  4  inches  above  the  ground,  and  1/7  feet  2  inches  above  the 
mean  level  of  the  sea. 

A  fifth  gauge  is  planted  on  the  roof  of  the  Photographic  Thermometer  stand,  10  feet 
above  the  ground,  and  164  feet  10  inches  above  the  mean  level  of  the  sea.  Its  con- 
struction is  the  same  as  that  of  the  thiid  gauge. 

A  sixth  gauge  is  a  self-registering  rain-gauge  on  Crosley's  construction,  made  by 
Watkins  and  Hill.  The  surface  exposed  to  the  rain  is  100  square  inches.  The 
collected  water  falls  into  a  vibrating  bucket,  whose  receiving  concavity  is  entirely 
above  the  center  of  motion,  and  which  is  divided  into  two  equal  parts  by  a  partition 
whose  plane  passes  through  the  axis  of  motion.  The  pipe  from  the  rain-receiver  ter- 
minates immediately  above  the  axis.     Thus  that  part  of  the  concavity  which  is  highest 
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is  always  ia  the  position  for  receiving  water  from  the  pipe.  When  a  certain  quantity 
of  water  has  fallen  into  it,  it  preponderates,  and,  falling,  discharges  its  water  into  a 
cistern  below  ;  then  the  other  part  of  the  concavity  receives  the  rain,  and  after  a  time 
preponderates.  Thus  the  bucket  is  kept  in  a  state  of  vibration.  To  its  axis  is 
attached  an  anchor  with  pallets,  which  acts  upon  a  toothed  wheel  by  a  process  exactly 
the  reverse  of  that  of  a  clock-escapement.  This  wheel  communicates  motion  to  a  train 
of  wheels,  each  of  which  carries  a  hand  upon  a  dial-plate ;  and  thus  inches,  tenths,  and 
hundredths  are  registered.  Sometimes,  when  the  escapement  has  obviously  failed,  the 
water  which  has  descended  to  the  lower  cistern  has  again  been  passed  through  the 
gauge,  in  order  to  enable  an  assistant  to  observe  the  indication  of  the  dial-pktes  with- 
out fear  of  an  imperfection  in  the  machineiy  escaping  notice.  The  gauge  is  placed 
on  the  ground,  21  feet  South  of  the  Magnetic  Observatory,  and  156  feet  6  inclies 
above  the  mean  level  of  the  sea. 

The  seventh  and  eighth  gauges  are  placed  near  together,  about  16  feet  south  of 
the  Magnetic  Observatory,  5  inches  above  the  ground,  and  155  feet  3  inches  above 
the  mean  level  of  the  sea.  They  are  similar  in  construction  and  area  to  No.  3.  These 
cylinders  are  sunk  about  8  inches  in  the  ground. 

All  these  gauges,  except  No.  7,  are  read  at  22'^  daily ;  in  addition,  Crosley's  gauge 
and  No.  8  are  read  daily  at  9''  p.m.,  and  No,  7  at  the  end  of  each  month  only,  to 
check  the  summation  of  the  daily  readings  of  No.  8.  All  are  read  at  midnight  of  the 
last  day  of  each  month. 

Gauges  Nos.  1,  2,  3,  5,  8  were  made  by  Messrs.  Negretti  and  Zambra;  No.  4  by 
Troughton  ;  No.  6  by  Watkins  and  Hill ;  and  No.  7  is  an  old  gauge. 

§  22.     The  Actinometer. 

The  actinometer  consists  of  a  hollow  cyHnder  of  glass  7  inches  in  length,  and  1-22 
inch  in  diameter,  united  at  one  end  to  a  tube  similar  to  a  thermometer  tube,  7  inches 
in  length,  which  is  terminated  at  its  upper  end  by  a  ball  1  •  1  inch  in  diameter,  the 
upper  part  of  which  is  drawn  out  to  a  point,  and  broken  off,  so  as  to  leave  the  end 
open,  merely  stopped  by  wax,  and  covered  by  a  brass  cap.  The  other  end  of  the 
cylinder  is  closed  by  a  silver  plated  cap,  cemented  on  it,  and  furnished  with  a  screw  of 
silver,  with  16  threads  to  an  inch,  passing  through  a  collar  of  waxed  leather.  The  axis 
of  this  screw  is  perforated  through  its  entire  length,  to  allow  the  stem  of  a  thermometer 
to  pass  through  it,  (the  bulb  of  which  is  nearly  central  within  the  cylinder),  for  the 
purpose  of  determining  the  temperature  of  the  inclosed  liquid.  This  liquid  is  of  a  deep 
blue  colour  (ammonio-sulphate  of  copper).  When  the  actinometer  is  used  in  observa- 
tion, the  bail  at  the  top  is  left  full  of  air,  and,  according  to  the  position  of  the  screw, 
the  liquid  mounts  into  the  first-mentioned  tube,  and  its  elevation  can  be  read  off  on  an 
attached  scale  which  is  divided  into  100  parts.  The  cylinder  is  enclosed  in  a  chamber 
which  is  blackened  on  three  sides,  and  is  covered  on  the  fourth  side  or  front  by  plate 
glass,  to  defend  the  chamber  from  currents  of  air;  this  glass  is  removeable  at  pleasure. 
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The  screw  is  used  to  diminish  or  increase  the  capacity  of  the  cylindrical  cistern,  and 
thus  to  drive  into  the  ball,  which  acts  as  a  reservoir,  all  air  out  of  the  tube,  and  then 
to  draw  back  from  the  reservoir  such  a  quantity  as  shall  leave  the  top  of  the  liquid  at 
the  zero  of  the  scale  or  elsewhere  at  pleasure,  leaving  no  bubble  of  air  in  the  cylinder, 
and  no  blebs  of  liquid  in  the  tube. 

For  using  the  instrument  a  wooden  table  is  prepai'cd,  with  a  moveable  part,  on 
which  the  instrument  is  placed,  and  on  which  it  can  very  readily  be  exposed  perpendi- 
cularly to  the  rays  of  the  Sun ;  and  where  a  screen  can  momentarily  be  placed  so  as  to 
cat  off  all  the  rays  of  the  Sun  from  the  chamber  of  the  instrument,  and  can  be  quickly 
withdrawn,  so  as  fully  to  expose  the  cylindrical  chamber  to  the  Sun's  radiation. 

The  method  of  observation  is  as  follows  : 

The  liquid  being  adjusted  to  zero  of  the  scale  by  the  screw,  will  mount  into  the 
stem,  as  soon  as  exposed  to  the  Sun.  It  is  allowed  to  do  so  for  a  minute  or  two, 
taking  care,  by  the  use  of  the  screw,  that  it  does  not  mount  into  the  ball.  When  all  is 
ready  for  observation,  the  liquid  is  drawn  down  to  the  zero  of  the  scale,  slowly  and 
steadil}',  the  thermometer  is  read  for  the  temperature  of  the  liquid,  at  the  beginning 
of  a  minute  the  scale  is  read,  and  at  the  end  of  a  minute  it  is  read  again :  the  screen 
is  placed  before  the  instrument :  at  the  following  30^  the  scale  is  read  for  the  first 
shade-observation,  and  at  one  minute  afterwards  is  again  read  for  the  second  shade- 
observation  ;  the  instrument  is  then  exposed  to  the  Sun  at  the  beginning  of  the  next 
minute,  and  read  as  before  :   and  so  on  successively. 

A  delicate  blackened  bulb  thermometer  for  solar  radiation  has  also  been  frequently 
read  during  each  series  of  experiments,  for  collection  of  comparative  observation  of  the 
two  instruments. 

It  is  found  by  experiment  that  the  fluid  is  driven  up  the  tube  100  divisions  by  one- 
tenth  of  a  turn  of  the  screw.  One  inch  in  length  of  the  screw  including  16  threads, 
the  distance  between  two  contiguous  threads  is  therefore  0  0625  inch. 

A  fine  piece  of  silk  was  carefull}'  passed  round  the  bottom  of  18  threads;  its  length 
was  found  to  be  25-2  inches.  Therefore  the  cirv^umference  of  the  screw  at  the  bottom 
of  the  thread  was  1 '4  inch  audits  diameter  0*445  inch  nearly.  The  depth  of  the 
thread  is  fully  0*05  inch. 

These  measures  will  give  the  means  of  converting  the  observed  readings  of  the 
liquid  in  the  slender  tube  into  actual  expressions  of  the  proportion  to  the  general  store 
of  liquid  in  the  cylindrical  chambei-. 

§  23.  Electrical  Apparatus. 

The  electrical  apparatus  consists  of  two  parts,  namely,  the  Moveable  Apparatus, 
which  is  connected  with  a  pole  nearly  80  feet  high  planted  7  feet  North  and  2  feet 
East  of  the  north-east  angle  of  the  north  arm  of  the  Magnetic  Observatory  (as  extended 
in  1S62) ;  and  the  Fixed  Apparatus,  which  is  mounted  in  a  projecting  window  in  the 
p.nte-iocni  of  the  Magnetic  Observatory. 
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On  the  top  of  the  pole  is  fixed  a  projecting  cap,  to  which  are  fastened  the  ends  of 
two  iron  rods,  which  terminate  in  a  pit  sunk  in  the  ground,  and  are  kept  in  tension  by 
attached  weights.  These  rods  are  to  guide  the  moveable  apparatus  in  its  ascents  and 
descents.  Near  the  bottom  of  the  pole  is  fixed  a  windlass ;  the  rope  upon  which  it 
acts  passes  over  a  pulley  in  the  cap,  and  is  used  to  raise  the  moveable  apparatus,  which 
when  raised  to  the  top  is  suspended  on  a  hook. 

The  moveable  apparatus  consists  of  the  following  parts  : — A  plank  in  a  nearly 
vertical  position  is  attached  to  perforated  iron  bars,  which  slide  upon  the  iron  rods. 
On  the  upper  part  of  this  plank  is  a  cubical  box.  The  box  incloses  a  stout  pillar 
of  glass,  having  a  conical  hollow  in  its  lower  part.  In  the  bottom  of  the  box  there 
is  a  large  hole  through  which  a  cone  of  copper  passes  into  the  conical  hollow  of  the 
glass  pillar.  In  a  space  below  the  box  a  gas-lamp  is  placed,  by  the  flame  of  which 
the  copper  cone  and  the  lower  part  of  the  glass  pillar  are  kept  in  a  state  of  warmth. 
A  copper  wire  is  fastened  round  the  glass  pillar  ;  its  end  is  carried  to  a  similar  glass 
pillar,  warmed  in  the  same  manner,  near  the  north-western  turret  of  the  Octagon  room ; 
by  this  wire,  whose  length  is  about  400  feet,  the  atmospheric  electricity  is  collected. 
To  this  wire,  near  the  box,  is  attached  another  copper  wire  now  covered  with  gutta 
percha  0*1  inch  in  diameter,  and  about  73  feet  long,  at  the  end  of  which  is  a  hook; 
a  loaded  brass  lever  connected  with  the  fixed  apparatus  presses  upon  this  hook,  and 
thus  keeps  the  wire  in  a  state  of  tension,  and  at  the  same  time  establishes  the 
electrical  communication  between  the  long  horizontal  wire  and  the  fixed  apparatus. 

The  fixed  apparatus  consists  of  these  parts  : — A  glass  bar,  nearly  3  feet  long,  and 
thickest  at  its  middle,  is  supported  in  a  horizontal  position,  its  ends  being  fixed  in  pieces 
of  wood  projecting  downwards  from  the  roof  of  the  projecting  window.  Near  to  each 
end  is  placed  a  small  gas-lamp,  whose  chimney  encircles  the  glass,  and  whose  heat  keeps 
the  glass  in  a  state  of  warmth  proper  for  insulation.  A  brass  collar  surrounds  the 
center  of  the  glass  bar ;  it  carries  one  brass  rod,  projecting  vertically  upwards  through 
a  hole  in  the  roof  of  the  window-recess,  to  which  rod  are  attached  a  small  metallic 
umbrella  and  the  loaded  lever  above-mentioned  ;  and  it  carries  another  rod  projecting 
vertically  downwards,  to  which  is  attached  a  horizontal  brass  tube  in  an  East  and  West 
direction.  On  the  North  and  South  sides  of  this  tube  there  project  four  horizontal 
rods,  through  the  ends  of  which  there  pass  vertical  rods,  which  can  be  fixed  by  screws  at 
any  elevation  ;  these  are  placed  in  connexion  with  the  electrometers,  which  rest  on  the 
window  seat. 

The  electrometers  during  the  year  1865  consisted  of  a  Double  Gold  Leaf  Electro- 
meter of  the  ordinary  construction  ;  two  Volta's  Electrometers,  denoted  by  Nos.  1  and 
2 ;  a  Henley's  Electrometer ;  a  Ronalds'  Spark  Measurer  ;  a  Dry-pile  Apparatus  ;  and 
a  Galvanometer. 

Volta  1  and  Volta  2  are  of  the  same  construction ;  each  is  furnished  witli  a  pair  of 
straws  2  Paris  inches  in  length ;  those  of  the  latter  being  much  heavier  than  those  of 
the  former  :  each  instrument  is  furnished  with  a  graduated  ivory  scale,  Avhose  radius  is 
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2  Paris  inches,  aud  it  is  graduated  iuto  half  Paris  lines.  In  the  original  construction 
of  these  instruments  it  was  intended  that  each  division  of  No.  2  should  correspond  to 
five  of  No.  1  :  the  actual  relation  between  them  has  not  yet  been  determined  by 
observations  at  the  Royal  Observatory.  The  straws  are  suspended  by  hooks  of  fine 
copper  wire  to  the  suspension -piece,  and  they  are  separated  by  an  interval  of  half  a 
line. 

Henley's  Electrometer  is  supported  on  the  West  end  of  the  large  horizontal  tube  by 
means  of  a  vertical  rod  fixed  in  it.  On  each  side  of  the  upper  part  of  this  rod  is 
affixed  a  semicircular  plate  of  ivory,  whose  circumference  is  graduated;  at  the  centers 
of  these  ivory  plates  two  pieces  of  brass  are  fixed,  which  are  drilled  to  receive  fine 
steel  pivots,  carrying  a  brass  axis,  into  which  the  index  or  pendulum  is  inserted ;  the 
pendulum  terminates  with  a  pith  ball.  The  relation  between  the  graduations  of  this 
instrument  and  those  of  the  other  electrometers  has  not  been  determined.  This 
iaslrumeut  has  seldom  been  affected  till  Volta  2  has  risen  to  above  100  divisions 
of  its  scale. 

The  spark  measurer  consists  of  a  vertical  sliding  rod  terminated  by  a  brass  ball, 
which  ball  can  be  brought  into  contact  with  one  of  the  vertical  rods  before  referred  to, 
also  terminating  in  a  ball ;  and  it  can  be  moved  from  it  or  towards  it  by  means  of 
a  lever,  with  a  wooden  handle.  During  the  operation  of  separating  the  balls,  an  index 
runs  along  a  graduated  scale,  aud  exhibits  the  distance  between  the  balls,  and  this 
distance  measm-es  the  length  of  the  spark. 

The  electrometers  and  the  spark  measurer  were  originally  constructed  under  the 
superintendence  of  Francis  Ronalds,  Esq.,  but  have  since  received  small  alterations. 

The  dry-pile  apparatus  was  made  by  Watkius  and  Hill ;  it  is  placed  in  connexion 
with  the  brass  bar  by  a  system  of  wires  and  brass  rods.  The  indicator,  which 
vibrates  between  the  two  poles,  is  a  small  piece  of  gold  leaf.  This  instrument  is  very 
delicate,  and  it  indicates  at  once  the  quality  of  the  electricity.  When  the  inclination 
of  the  gold  leaf  is  such  that  it  is  directed  towards  the  top  of  either  pile,  it  remains 
there  as  long  as  the  quantity  of  electricity  continues  the  same  or  becomes  greater :  the 
position  is  sometimes  expressed  in  the  notes  by  the  words  "  as  far  as  possible."  The 
angle  which  the  gold  leaf  makes  with  the  vertical  at  this  time  is  about  40°. 

The  galvanometer  was  made  by  Gourjon  of  Paris,  aud  consists  of  an  astatic  needle, 
composed  of  two  large  sewing  needles,  suspended  by  a  split  silk  fibre,  one  of  the 
needles  of  the  pair  vibrating  within  a  ring  formed  by  2,400  coils  of  fine  copper  wire. 
The  connexions  of  the  two  portions  of  wire  forming  these  2,400  coils  are  so  arranged 
that  it  is  possible  to  use  a  single  system  of  1,200  coils  of  single  wire,  or  a  system  of 
1,200  coils  of  double  wire,  or  a  system  of  2,400  coils  of  single  wire  :  in  practice  the  last 
has  always  been  used.  A  small  ball  communicating  by  a  wire  with  one  end  of  the  coils 
is  placed  in  contact  at  pleasure  with  the  electric  conductor,  aud  a  wire  leading  from 
the  other  end  of  the  coil  communicates  with  the  earth.  An  adjustible  circular  card, 
graduated  to  degrees,  is  placed  immediately  below  the  upper  needle  ;  the  numeration 
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of  its  divisions  proceeds  iu  both  directions  from  a  zero.  One  of  these  directions  is 
distinguished  by  the  letter  A,  and  the  other  by  the  letter  B;  and  the  nature  of  the 
indication  represented  by  the  deflection  of  the  needle  towards  A  or  towards  B  will  be 
ascertained  from  the  following  experiment.  A  voltaic  battery  being  formed  by  means 
of  a  silver  coin  and  a  copper  coin,  having  a  piece  of  blotting  paper  moistened  with 
saliva  between  them :  when  the  copper  touches  the  small  ball,  and  the  wire  which 
usually  communicates  with  the  earth  is  made  to  touch  the  silver,  the  needle  turns 
towards  A ;  when  the  silver  touches  the  small  ball,  and  the  wire  is  made  to  touch  the 
copper,  the  needle  turns  towards  B. 

§  24.  Explanation  of  the  Tables  of  Meteorological  Observations. 

The  mean  daily  value  of  the  difference  between  dew-point  temperature  and  air- 
temperature  is  the  difference  between  the  two  numbers  in  the  sixth  and  seventh 
columns.  The  Greatest  and  Least  are  the  greatest  and  least  among  the  differences 
corresponding  to  the  times  of  observation  in  the  civil  day,  or  they  are  found  from  the 
absolute  maxima  and  minima,  as  determined  by  comparing  the  observations  of  the 
self-registering  wet-bulb  thermometers  with  those  of  the  self-registering  dry-bulb 
thermometers. 

The  difference  between  the  mean  temperature  for  the  day  and  the  mean  for  the 
same  day  of  the  year  on  an  average  of  fifty  years,  is  found  by  comparison  with  a  table 
of  results  deduced  by  Mr.  Glaisher  from  fifty  years'  observations,  made  at  the  Royal 
Observatory,  ending  1863. 

Little  explanation  of  the  results  deduced  from  Osier's  Anemometer  appears  to  be 
necessary.  It  may  be  understood  generally  that  the  greatest  pressure  occurred  in 
gusts  of  short  duration. 

Robinson's  Anemometer  is  read  off  every  day  at  22"  (lO''  a.m.)  and  the  difference 
between  consecutive  readings  is  entered  opposite  to  the  civil  day  on  which  the  first 
reading  is  taken. 

The  register  of  rain  ends  generally  at  9^  p.m.  ;  the  amounts  recorded  at  10'^  a.m. 
and  at  9''  p.m.  being  added  together  to  form  the  rain  fall  for  the  day.  This  applies  to 
the  Cylinder  Rain-gauge  partly  sunk  in  the  ground,  described  above  as  the  "  eighth." 
If,  however,  there  appears  to  be  any  doubt  as  to  the  correctness  of  the  results,  reference 
is  made  to  a  Rain-gauge  of  similar  construction  and  placed  near  to  it,  called  above  the 
"  seventh." 

For  understanding  the  divisions  of  time  under  the  heads  of  Electricity  and  Weather^ 
the  following  remarks  are  necessary :— The  day  is  divided  by  columns  into  two  parts 
(from  midnight  to  noon,  and  from  noon  to  midnight),  and  each  of  these  parts  is 
roughly  subdivided  into  two  or  three  parts  by  colons  (:).  Thus,  when  there  is  a  single 
colon  in  the  first  column,  it  denotes  that  the  remarks  before  it  apply  (roughly)  to  the 
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interval  from  miduiglit  to  6  a.m.,  and  those  following  it  to  the  interval  from  6  a.m.  to 
noon.  When  there  are  two  colons  in  the  first  column,  it  is  to  be  understood  tliat  the 
twelve  hours  are  divided  into  three  nearly  equal  parts  of  four  hours  each.  And 
similarly  for  the  second  column. 

The  following  is  the  explanation  of  the  notation  employed  for  record  of  electrical 
observations,  it  being  premised  that  the  quality  of  the  Electricity  is  always  to  be  sup- 
posed positive  when  no  indication  of  quality  is  given  :— 

g  cur.  denotes  galvanic  currents 

m  ...       moderate 

N  ...       7iegative 

P  ...      positive 

The  duplication  of  the  letter  denotes  an  intensity  of  the  modification  described 
thus,  s  s  is  very  strong ;  v  v,  very  variable. 

The  Clouds  and  Weather  are  described  generally  by  Howard's  Nomenclature  ;  the 
figure  denotes  the  proportion  of  sky  covered  by  clouds,  the  whole  sky  being  repre- 
sented by  10.     The  notation  is  as  follows  : 


s  denotes 

strong 

sp     ... 

sparks 

V 

variable 

w 

iveak 

a  denotes  aurora  borealis 

r        denote 

s  rain 

ci 

cirrus 

th-r         ... 

thin  rain 

ci-cu ... 

cirro-cumulus 

oc-r 

occasional  rain 

ci-s     ... 

cirro-stratus 

fr-r 

frozen  rain 

cu 

cumulus 

h-r 

heavy  rain 

cu-s  ... 

cumulo-stratus 

shs-r 

showers  of  rain 

d        ... 

deu- 

c-r 

continued  rain 

h-d    ... 

hear//  deu: 

c-h-r        ... 

continued  hear//  rain 

f 

fog 

m-r 

mist//  rain 

sl-f     ... 

slight  fog 

fr-m-r 

frequent  mist//  rain 

th-f  ... 

thickfog 

sl-r 

slight  rain 

fr       ... 

frost 

h-shs       ... 

heavy  showers  » 

glm    ... 

gloom 

fr-shs       ... 

freciuent  showers 

gt-glm.. 

great  gloom 

fr-h-shs  ... 

frequent  heavy  showers 

h-fr    ... 

hoar  frost 

li-shs       ... 

light  showers 

h 

haze 

oc-shs      ... 

occasional  showers 

hi       ... 

hail 

oc-h-shs  ... 

occasional  heavy  showers 

so-ha... 

solar  halo 

sq 

squall 

1 

lightning 

sqs 

squalls 

li-cl    ... 

light  clouds 

fr-sqs 

frequent  squalls 

lu-co  . . . 

lunar  corona 

h-sqs 

heavy  squalls 

lu-ha  .. 

lunar  halo 

fr-h-sqs  ... 

frequent  heavy  squalls 

m 

meteor 

sc 

scud 

ms     ... 

meteors 

li-sc 

light  scud 

n 

nimbus 

si 

sleet 
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th-cl  denotes  thin  chuck 


liii 


sn      denotes  siioio 
oc-sn        ...     occasional  .snow 
sl-sn        ...     sli^lit  snow 
.  s  ...     stratus 

t  ...     thunder 

t-s  ...     thunderstorm 


variable 
ver[i  variable 
wind 
strong;  ivind 


The  foot-notes  show  the  means  and  extremes  of  readings,  and  their  departure  in 
each  month  from  average  values,  as  found  from  the  preceding  Twenty-four  Years 
Observations ;  those  relating  to  Humidity  have  been  calculated  from  tlie  Third 
Edition  of  Glaisher's  Hygrometrical  Tables. 

The  observations  with  the  Actinometer  arc  sufficiently  explained  in  the  description 
of  the  instrument  in  §  22. 

§  2.5.    Observations  of  Luminous  Meteors. 

In  arranging  for  the  observations  of  meteors,  the  directions  circulated  by  the 
Committee  of  the  British  Association  have  received  the  most  careful  attention.  The 
observers  have  been  educated  in  the  knowledge  of  the  principal  stars  by  observations 
of  the  stars  themselves,  and  by  means  of  globes  and  maps.  The  general  instruction 
to  all  observers  has  been,  to  look  out  for  meteors  on  every  clear  night ;  but  the  observer 
specially  appointed  for  the  evening's  duties  has  been  more  particularly  charged  with 
this  observation. 

On  the  nights  specially  mentioned  in  the  directions  of  the  British  Association  Com- 
mittee, greater  attention  was  given  to  the  sky,  and  the  observations  of  meteors  were 
made  more  systematically.  These  nights  are,  January  2  and  10;  February  6; 
March  1;  April  19;  May  18;  June  0  and  20;  July  1/,  20,  and  29;  August  3, 
August  7-13;  September  10;  October  1  and  23  ;  November  9-1-1,  November  19,  28, 
and  30;  December  8-14,  especially  December  11. 

Special  arrangements  were  made  in  the  August  period  for  observing  till  the 
morning ;  and  in  the  November  period  for  observing  through  the  night,  one  or  two 
observers  being  on  duty  till  midnight,  and  then  all  the  observers  till  daybreak.  The 
observers  were  so  stationed  as  to  command  different  views  of  the  sky,  to  secure  observa- 
tion of  all  the  meteors  which  might  present  themselves,  and  to  guard  against  the 
observation  of  the  same  meteor  by  different  observers. 

The  observers  in  the  year  1865  were  Mr.  Nash,  Mr.  Harding,  Mr.  Trapaud,  Mr. 
Jones,  Mr.  Wright,  and  Lieut.  Rikatcheff  of  the  Imperial  Russian  Navy.  Their 
observations  are  distinguished  by  the  initials  N.,  A.H.,  F.  T.,  E.J.,  T.W.,  and  M.R., 
respectively. 

§  26.  Details  of  the  Chemical  Operations  for  the  Photographic  Records. 
Mr.  Glaishcr   has   drawn   up   the   following   account    of  the  Chemical    Processes 
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employed  in  the  Photographic  Operations  for  the  self-registration  of  the  Magnetical 
and  iNIeteorological  Indications. 

Chemical  Preparation  and  Treatment  of  the  Photographic  Paper  for  Primaries. 

The  paper  used  is  similar  to  that  made  by  Whatman ;  it  is  made  by  his  successor 
Hollingsworth ;  it  is  strong  and  of  even  texture,  and  is  prepared  expressly  for  Photo- 
graphic purposes. 

First  Operation. — Preliminary/  Preparation  of  the  Paper. 

The  chemical  solutions  used  in  this  process  are  the  following : — 
(1.)   Sixteen  grains  of  Iodide  of  Potassium  are  dissolved  in  one  ounce  of  distilled 
water. 

(2.)  Twenty-four  grains  of  Bromide  of  Potassium  are  dissolved  in  one  ounce  of 
distilled  water. 

(3.)  When  the  crystals  are  dissolved,  the  two  solutions  are  mixed  together,  forming 
the  iodising  solution.  The  mixture  will  keep  through  any  length  of  time.  Imme- 
diately before  use,  it  is  filtered  through  filtering  paper. 

A  quantity  of  the  paper,  sufficient  for  the  consumption  of  several  weeks,  is  treated 
in  the  following  manner,  sheet  after  sheet. 

The  sheet  of  paper  is  pinned  by  its  four  corners  to  a  horizontal  board.     Upon  the 

paper,  a  sufficient  quantity  (about  50  minims,  or  -f^  of  an  ounce  troy)  of  the 

iodising  solution   is   applied,  by  pouring  it  upon  the  paper  in  front  of  a  glass 

rod,  which  is  then  moved  to  and  fro  till  the  whole  surface  is  uniformly  wetted 

by  the  solution.     Or,  the  solution  may  be  evenly  distributed  by  means  of  a 

camel-hair  brush. 

The  paper  thus  prepared  is  allowed  to  remain  in  a  horizontal  position  for  a  few 

minutes,  and  is  then  hung  up  to  dry  in   the  air  ;   when  dry,  it  is  placed  in  a  drawer, 

and  may  be  kept  through  any  length  of  time. 

Second  Operation. — Rendering  the  Paper  sensitive  to  the  Action  of  Light. 

A  solution  of  Nitrate  of  Silver  is  prepared  by  dissolving  50  grains  of  crystallized 
Nitrate  of  Silver  in  one  ounce  of  distilled  water.  Since  the  magnetic  basement  has 
been  used  for  photography,  15  grains  of  Acetic  Acid  have  always  been  added  to  the 
solution. 

Then  the  following  operation  is  performed  in  a  room  illuminated  by  yellow  light. 
The  paper  is  pinned  as  before  upon  a  board  somewhat  smaller  than  itself,  and 
(by  means  of  a  glass  rod,  as  before,)  its  surface  is  wetted  with  50  minims  of 
the  Nitrate  of  Silver  solution.  It  is  allowed  to  remain  a  short  time  in  a 
horizontal  position,  and,  if  any  part  of  the  paper  still  shines  from  the  presence 
of  a  part  of  the  solution  unabsorbed  into  its  texture,  the  superfluous  fluid  is 
taken  off  by  the  application  of  blotting  paper. 
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The  paper,  still  damp,  is  immediately  placed  upon  the  interior  glass  cylinder,  and 
is  covered  by  the  exterior  glass  cylinder,  and  the  united  cylinders  are  mounted  upon 
the  revolving  apparatus,  to  receive  the  spot  of  light  formed  by  the  mirror,  which  is 
carried  by  the  magnet ;  or  to  receive  the  line  of  light  passing  through  the  thermo- 
meter tube. 

Third  Operation. — Development  of  the  Photographic  Trace. 

When  the  paper  is  removed  from  the  cyhnder,  it  is  placed  as  before  upon  a  board, 
and  a  saturated  solution  of  Gallic  Acid,  to  which  a  few  drops  of  Aceto-Nitrate  of 
Silver  are  occasionally  added,  is  spread  over  the  paper  by  means  of  a  glass  rod,  and 
this  action  is  continued  until  the  trace  is  fully  developed.  The  solutions  are  kept  in 
the  magnetic  basement,  and  are  always  used  at  the  temperature  of  that  room.  "When 
the  trace  is  well  developed,  the  paper  is  placed  in  a  vessel  with  water,  and  repeatedly 
washed  with  several  waters  ;  a  brush  being  passed  lightlj'  over  both  sides  of  the  paper 
to  remove  any  crystalline  deposit. 

Fourtli  Operation. — Fixing  the  Photographic  Trace. 
The  Photograph  is  placed  in  a  solution  of  Hyposulphite  of  Soda,  made  by  dissolving 
four  or  five  ounces  of  the  Hyposulphite  in  a  pint  of  water ;  it  is  plunged  completely 
in  the  liquid,  and  allowed  to  remain  from  one  to  two  hours,  until  the  yellow  tint  of  the 
Iodide  of  Silver  is  removed.  After  this  the  sheet  is  washed  repeatedly  with  water, 
allowed  to  remain  immersed  in  water  for  24  hours,  and  afterwards  placed  within  folds 
of  cotton  cloths  till  nearly  dry.  Finally  it  is  placed  between  sheets  of  blotting-paper, 
and  is  pressed. 

Chemical    Preparation    and    Treatment   of   the   Photographic    Paper   for 
Secondaries. 

Before  taking  a  Secondary,  the  Primary  is  examined  to  ascertain  whether  the  tint  of 
the  photographic  curve  is  sufficiently  dark.  If  it  is  not,  the  Primary  is  laid,  face 
downAvards,  upon  a  desk  of  transparent  plate-glass,  below  which  is  a  large  silvered 
plane  mirror,  so  placed  that  the  light  from  the  sky  is  reflected  upwards  through  the 
transparent  glass  and  through  the  Primary ;  and  the  photographic  curve  is  seen  from 
the  upper  side  or  back  Avith  perfect  distinctness.  An  assistant  then  darkens  the  back 
of  the  photographic  curve  by  the  application  of  sepia ;  the  original  photograph  being- 
untouched. 

The  paper  used  for  the  Secondaries  is  made  by  Rive  ;  it  is  a  strong  wove  paper,  of 
tolerably  even  texture,  thin,  but  able  to  bear  a  great  deal  of  wear. 

First  Operation. — Preliminanj  Preparation  of  the  Paper. 
The  chemical  solution  required  for  this  purpose  is  as  follows : — 
Two  grains  of  Chloride  of  Ammonium  are  dissolved  in  one  ounce  of  distilled  water. 
A  sufficient  quantity  of  this   solution  is  placed  in  a  flat-bottomed  porcelain  dish,  and 
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sheets  of  paper,  one  by  one,  are  plunged  within  it ;  care  being  taken  that  no  air 
bubbles  remain  between  the  paper  and  the  solution  ;  this  may  be  prevented  by  slight 
pressure  over  the  sheet  by  means  of  a  bent  glass  rod.  When  a  few  sheets  are  thus 
immersed,  they  are  turned  over,  and  are  taken  out  and  hung  to  dry.  Any  number 
of  sheets  may  thus  be  prepared. 

An  equally  good  i-esult  is  obtained,  by  spreading  over  one  side  by  means  of  a  glass  ! 

rod,  as  in  the  preparation  of  the  Primaries,  a  solution  of  Chloride  of  Ammonium  made  ^ 

by  dissolving  five  grains  of  the  chloride  in  one  ounce  of  distilled  water.  f. 

SecomI  Operation. — Rendning  the  Paper  seiisltlre  to  the  Action  of  Light. 
The  solution  required  for  this  purpose  is  as  follows  : — 

To  a  filtered  solution  of  Nitrate  of  Siher  (made  by  dissolving  50  grains  of 
Crystallized  Nitrate  of  Silver  in  one  ounce  of  distilled  water)  some  strong 
solution  of  Ammonia  is  added  ;  the  whole  becomes  at  first  of  a  dark  brown 
colour,  but  when  a  sufficient  quantity  of  Ammonia  is  added  the  solution 
becomes  perfectly  clear ;  a  few  crystals  of  Nitrate  of  Silver  are  then  added 
till  the  solution  is  a  little  dull,  forming  "  Ammoniacal  Nitrate  of  Silver"; 
it  is  then  ready  for  use. 
The  following  operation  is  performed  in  a  room  illuminated  by  yellow  light : — 
By  means  of  a  glass  rod  this  solution  is  spread  over  the  paper,  whilst  pinned  on 
a  board ;  the  paper  is  dried  before  a  fire,  and  is  then  in  a  fit  state  to  be  used 
for  producing  a  Secondar}*. 

Third  Operation.— Formation  of  the  P/iotographic  Copy. 
A  sheet  of  the  paper  so  prepared  is  placed  in  a  printing  frame  with  its  prepared 
side  upwards,  upon  a  bed  of  blotting  paper  resting  upon  a  sheet  of  plate-glass  ;  the 
Primary  is  then  placed  on  the  paper  with  its  own  face  downwards  ;  and  as  it  is 
necessary,  for  obtaining  a  correct  copy  of  the  Primary,  that  it  should  be  in  close 
contact  with  the  prepared  surface,  a  second  sheet  of  plate-glass  is  placed  over  it, 
and  the  two  are  pressed  together  by  clamps  and  screws.  The  whole  is  then  exposed 
to  the  light  (the  Primary  to  be  copied  being  above  the  paper  on  which  the  copy  is 
to  be  made).  The  time  required  to  produce  a  copy  depends,  in  a  great  measure, 
upon  the  thickness  of  the  paper  on  which  the  Primary  is  made,  and  on  the  actinic 
quality  of  the  light ;  a  period  of  five  minutes  in  a  bright  sunshine,  or  one  hour  in  clear 
daylight,  is  generally  sufficient. 

Fourth  Operation. — Fi.ving  the  Photographic  Secondari/. 

^^'hen  an  impression  has  been  thus  obtained,  it  is  necessary  that  the  undecomposed 
Salts  of  Silver  remaining  in  the  paper  be  removed. 

For  this  purpose  the  Secondary  is  at  once  plunged  into  water  and  Avell  washed  on 
both    sides,  passing   a  camel-hair  brush  over  every  part  of  it ;  it  is  then  plunged  into 
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a  solution  of  Hyposulphite  of  Soda  (made  by  dissolving  two  or  three  ounces  of  the 
Hyposulphite  in  a  pint  of  water),  and  is  left  through  a  period  varying  from  half  au 
hour  to  an  hour.  It  is  then  removed,  and  washed  in  plain  water  several  times  ;  and 
running  water  is  allowed  to  pass  over  it  for  twenty-four  hours. 

The  sheets  are  then  placed  within  the  folds  of  drying  cloths,  till  nearly  dry,  and 
finally  between  sheets  of  blotting  paper. 

The  process  of  obtaining  a  Tertiary  from  a  Secondary  is  in  every  respect  the  same 
as  that  of  obtaining  a  Secondary  from  a  Primary. 

§  27.  Pers07ial  Eslahlishment. 

The  personal  establishment  during  the  3'ear  1865  has  consisted  of  James  Glaisher, 
Esq.,  F.Il.S.,  Superintendent  of  the  Magnetical  and  Meteorological  Department,  and 
Mr.  William  Carpenter  Nash,  Assistant. 

Three  or  four  computers  have  usually  been  attached  to  the  Department. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  eurye  of  the  Vertical  Force  was  dislocated,  and  the  differe  nee  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

January  2.  Between  o''.  30"'.  and  i".  38™.,  the  Vertical  Force  Magnet  was  adjusted,  and  its  time  of  vibration  lengthened,  and  a  new  series  began  at  i".  3S"'. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 

The  suspension  of  tlie  Declination  Magnet  until  January  22,  and  that  of  the  Horizontal  Force  Magnet  until  February  4,  ■svere  of  steel 

wire,  with  a  very  largo  co-efficient  of  torsion,     The  results  given  by  the  magnetometers  during  these  periods  have  therefore  been 

sup))ressed.     From  the  dates  abovc-nipntioiicd,  silk  skeins  were  employed,  as  in  former  years. 
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ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  »*•  denotes  that  the  magnet  has 

seen  generaUy  in  a  state  of  agitation.     The  Symlol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

rhe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  dilFerence  of  the  numbers  included 

)y  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  11 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  aste 

risk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manne 

-.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (t)  denotes  that  the  register  has  fai 

led  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to 

a  considerable  range  of  time  near  tliat  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  disk 

cated,  and  the  difference  of  the  numbers  included 

by  (he  brace  shows  the  amount  of  tlie  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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The 

ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  astc 

risk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  t!ie  telescope  in  the  ancient  manner 

.     The  Symbol  **•  denotes  that  the  magnet  has 

leen  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  fa 

iled  between  the  preceding  and  following  readings. 

The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  t 
recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  disl 

D  a  considerable  range  of  time  near  that  which  is 

seated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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The  indications  are  taken  from  tlie  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  numher,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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10.53 

•02910 

9.39 

22.40 

*** 

i3.    4 

•02920 
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22.55 

5.  17 
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17.    0 

10.  18 

24.40 

23.  19 

■02910 

12.41 

20.      0 

10.  39 

26.50 

23.59 

•02910 

12.53 

22.  30 

10.48 

25.55 

" 

i3.  i3 

26.35 

10.57 

26.    0 

13.23 

29.30 

1 

II.    9 

25.  20 

The  indications  are  taken  from  the  sheets  of  the  Photograpliic  Record,  except  where  an  asterisk  is  attached  to  theT 

umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  dec 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.   The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  precedi 

ng  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range 

3f  time  near  that  which  is 

recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  differenc 

3  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  GREEmriOH,  in  the  Year  li 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
.-VEKTiCAi.roKCE.-The  adjustments  were  altered  so  that  the  readinj^s  were  increased  by  i5 
0-00828  parts  of  the  whole  Vertical  Force. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.      The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (|)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vortical  Force  was  dislocated,  andthe  difference  of  the  numbers  included 

by  tiie  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatouy,  Greenwich,  in  the  Year  1865. 
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k  is  attached  to  the  number,  in  which  inst 

ances  they  a 

re  inferred  from 

observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  t 

he  magnet  has  been  generally  in  a  state  of 

agitation. 

The  Symbol  (t) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Syn 
to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  tii 

bol :  attached  to  a  time  denotes  that  the  re 

ading  will  a 

jply  equally  well 

ne  the  curve  of  the  Vertical  Force  was  disl 

ocated,  and 

the  difference  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 
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ending  February  6^.  23".  59"'. 

Febninrv  8.     From  i\  to  3"".  10".  observations  of  the  time  of  vibration  of  the  Declination  M 

agnet  were  made,  with  the  Damper  in  difft 

rent  positio 

as. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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ications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instan 

es  they  are  inferred  from 

ob 

servations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  »**  denotes  that  the  magnet  has  been  generally  in  a  state  of  ag 

tation.     The  Symbol  (f) 

de 

QOtes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Symbol :  attached  to  a  time  denotes  that  the  readi 

ng  will  apply  equally  well 

a  considerable  range  of  time  near  that  which  is  recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  disloc 

ited,  and  the  difference  of 

th 

numbers  included  by  the  brace  shows  the  amoimt  of  the  displacement. 

February  10.  Between  0".  and  i".  lo'".  the  time  of  vibration  of  the  Declination  Magnet,  with  the  Damper  in  different  positions, 

was  determined. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  TS6.5. 
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•13.4 
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•o35io 
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54 -c 
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0.  26 

36.  3o 

1.43 

•i3i9 

2.53 

•03534 
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0.34 
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2.  i3 
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•03484 

8.40 
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I.  18 

36.25 

2.3o 
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6.39 

•o352o 

Max. 
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0.53 

36.45 

2.45 

•i3i3 

16.    5 

■03480 
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52^0 

1.26 

35.  3o 

2.43 

•1321 

8.38 

•o353o 

9.    0 
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3.    0 
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i.5i 

34.50 

3.    9 

■i323 

13.36 

•o35oo 

21.    0 

52^8 

54^0 

2.40 

34.50 
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•03450 
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14.  26 

•o35io 
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•03410 
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5.25 
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6.3i 
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30.45 
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7.33 
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31.35 

7.41 
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7.51 
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15.34: 

31.40 

8.24 

32.     0 

9.  3q 

•i3i3 

! 
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9.40 
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17.09 
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10.41 
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11.34 
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3i.    0 

11.55 
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12.  10 
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20.  35 

3o.3o 

12.38 

32.  5o 

12.26 
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22.    8 

3i.  10 

i3.    7 

2q.  10 

12.39 
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23.59 
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i3.  22 

13.39 

33.30 
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15.32 
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•03450 
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13.52 
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26.55 

16.59 
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14.  10 
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•o35io 

16.48 

27.35 

19.44 

•l321 

5.48 
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19.38 
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20.  42 
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31.45 

20.57 

•i3i8 
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17.01 
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I 
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3i.3o 
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•l320 

21.35 

•03540 

18.  14 

29.  5o 

22.42 

•1018 

6.53 

30.55 

23.59 

•i3i3 
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•o35i2 
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28.55 

23.    7 

•i3i9 

10.34 

3i.    0 

23.27 

■o35oo 

18.56 

3o.    5 
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30.35 
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3i.    0 

1 
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32.     0 
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18.    9 
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.9.56 

32.    5 

21.30 

31.40 

21.39 

3i.5o 
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22.51 

32.25 

j 

22.35 

■32.55 

23.59 

35.35 

1 

] 

23.    9 

35.30 

For  the  Iloriz 

ODtal  and  Vertical  Forces,  in 

creasing 

readings  denote  in 

^rcasing  forces. 
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Indications  of  the  Magnetometers 
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38.  25 

14.34 
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3.    0 
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•03480 
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I  18.    8 
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■03490 
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18.37 
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4.26 
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21.    0 
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3i.  5o 

18.55  !    ^1304 

1.53 

;..25 

42.30 

1.  19 

•i3i3 

5.  5o 

•03528 

19.  54 

3o.  3o 

19.  26       -1303 

2.  11 

1.22 

•i3i6 

6.  46 

•03583 

20.    7 

32.  10 

19.48  j    •1298 

2.  3o 

40.  10 

2.    3        -1322 

7.41 

•03574 

20.  5i 

32.35 

20.    3  1    -1305 

2.54 

39.35 

41.   0 

2.    8       -1319 
2.  17       -1323 

8.25 

8.57 

■03592 
•o355o 

I21.25 
21.38 

32.    0 
3i.    5 

20.  43  ^    '1295 
20.54  j    ^1299 

3.  25 

40.20 

2.55       -1313 

9.  21 
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I22.    q 

3o.  5o 

21.    3  1    ^1297 

3.43 

40.30 

3.  12       -1316 

9.40 

•03540 

22.34 
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3.53 
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3.  3q   i    -1318 

11.23 
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21.40       ^1295 
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Feb.  16 
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•03460 
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53-1 
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6.34 
6.42 
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5. 45       -1313 

20.44 

•03482 
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0.42 
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2.23 

•03490 
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53-4 

56-1 
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5.53      -1308 
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6.55 
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•03460 

1.23 
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12.28 

•03496 
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6.    6      -1305 

••49 

35.  25 
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i3.  i5 

•03465 
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52  •! 

53  •o 

32.    0 

6.  i5       -1306 

1     2.23 
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•i3o8 
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•03475 
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7.28 
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1    3.    2 

34.55 

3.47 
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16.  40 

•03470 

7.38 
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3.45 
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17.5. 

•03450 

7.53 
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38.30 

6.  5i   !    -1293 

1   \-    9 

33.  3o 

7.48 

•i3o7 

18.    6 

•03460 

37.25 

6.55  '    -1298 

5.21 

32.25 

8.25 

■I3l2 

18.  .4 

•03450 

8.19 

34.    0 

7.    8  1    -1293 

7-19 

3i.3o 

9^    4 

•i3o9 

18.25 

•03460 

8.5o 

8.3o 

7.  22       -1303 

8.    0 

3o.  25 

9.39 

•i3ii 

18.40 

•03450 

9-    7 

13.25 

7.34  1    -1295 

1    8.28 

3o.  25 

q.56 

•i3o5 

20.  45 

•03470 

9.  23 

13.55 

7.42       -1299 

8.41 

3i.    5 

10.  i5 

•i3i3 

21.27 

•03460 

q.  53 

22.35 

7.55  ^    -1285 

9.    4 

3I.I0 

10.46 

•i3o6 

22.    5 

•03450 

10.      I 

22.30 

8.    4  ,    -1281 

9.38 

29.45 

II.  19 

•l3o8 

22.  26 

•03456 

10.  23 

23.55 

8.  i5  ,    -1284 

10.    3 

25.  25 

I1.30 

•i3o5 

23.26 

•03446 

10.  26 

23.  3o 

8.24 

■1282 

ic.  19 

26.30 

...43 

•i3o7 

23.45 

•03430 

10.40 

24.  10 

8.00 

•i3oo 

10.33 

26.25 

.1.48 

•i3o5 

23.59 

•03460 

10.49 

23.    0 

9-    4 

•1275 

I°'f 

25.30 

12.    I 

•i3o9 

II.    q 

23.    5 

9.  17 

•1270 

28.  25 

12.  17 

•i3o5 

II. 21 
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9.  29 

•1279 

|!!!26 

27.  20 

12.52 

•i3ii 

11.33 

23.  3o 

9.42 

•1273 
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i3.    7 
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II. 41 

25.    5 

9.45 
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ti2.44 

ii.    0 

13.54 

•i32o 

28.55 

9.56 

•1269 

12.56 

33.20 

14-37 

•i3o7 

12!  33 

26.40 

10.  18 

•1278 

li3.    9 

29.  35 

1 5.  23 

•i3o5 

12.58 

26.30 

10.57 

•1287 

;i3.4> 

27.40 

15.43 

•l3l2 

i3.  i3 

26.30 

11.34 

•i3o3 

14.  11 

27.  3o 

16.16 

•i3i5 

13.24 

27.35 

12.    6 

•i3oi 

!.4^32 

2q.     5 

16.48 

•1323 

i3.3i 

3i.3o 

12.  17 

•I  304 

15.26 

3o.3o 

17.32 

•i3i7 

i3.5o 

21. 5o 

.2.45 

•1295 

i5.3i 

31.25 

17.53 

•i3o8 

14.  12 

17.  10 

i3.  16 
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1 

The 

indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attache 

itother 

umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbo 

**•  der 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f )  denotes  that  the  register  has  failed  between  the 

precedi 

Qg  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerabl 

3  range 

)f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the 

lifferene 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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8.56 

•1273 
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33.  5o 

9.  18 

•1282 

22.34 

32.45 

10.24 

30.40 
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•1263 

22.39 

32.  5o 

10.35 

22. 3o 

9.53 

•1270 

22.44 

3i.    0 
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•1265 
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10.48 

8.20 
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23.    9 
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10.  24 

•1285 

23.  25 
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10.33 

•1260 
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33.35 
33.  3o 

10.42 
10.  4q 
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33.35 
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0 
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49.35 

0 

33 
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3.  5o 

•03532 
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57^0 
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0.54 
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3.57 

•03546 
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55  •; 
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i3.    4 

35.30 

12.  17 

•1288 
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39.45 

0 

48 
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•o358o 

i3.  10 

33.55 

12.  22 

•1293 

2.48 

39.55 

0 

56 

•1276 

4.28 

•03572 

13.24 

36.  3o 

12.26 

•1280 

2.56 
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I 

19 

•1273 

4.46 

•o355o 

13.29 

32.25 

12.34 

•1289 
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I 
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•1286 

4.55 

•o355o 

\ii.sl 

34.    5 

12.  3? 

•1282 

3.42 

42.30 

2 

3o 

•1297 

5.16 

•03540 

'13.56 

34.  3o 

12.42 

•1287 

3.53 

41.30 

2 

43 

•i3o5 

6.    9 

•o356o 
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34.30 

12.45 

•1284 

4.    0 

43.35 

2 

58 

•i3i6 

6.22 

•o36oo 
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37.35 

12.  49 

•1287 

4.11 

42.30 

3 

9 

•i3i3 

6.4, 
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14.  24 

32.    5 

12.52 

•1282 

4.23 

44.30 

3 
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•i3i6 

7.29 

•o353o 
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i3.    1 

•1288 

4.31 

45.40 

3 

2q 
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•o358o 
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1 
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3 

40 
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8.  12 
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33,.    5 
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•1287 

1 

4.52 

41.30 

3 

5o 

•1295 

8.26 

•o36o3 

16.    6 

31.25 

13.32 

•I27q 

1 

4.56 

41.    5 

4 

I 

•1299 

8.3o 

•o36oo 

16.  44 
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14.    5 

•1282 

1 
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4 

i3 

•1288 

8.56 

•o363o 

16.55 

36.  55 
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•1294 

i 

5.    9 

41.  10 

4 

18 

•1285 

9.  20 

•o365o 

17.    4 

36.25 

14.  26 

•1286 

5.23 

41.30 

4 

28 

•1293 

9-37 

•03640 

17.    9 

36.55 

14.42 

•1282 

5.47 

39.  i5 

4 

4' 

•1285 

10.  i5 

•o368o 

17.  21 

35.    0 

14.46 

•1288 
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39.    0 
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10.  3o 
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Readings 

of 
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11    s-s^i 

OS 

is 

M 

Feb.  1 7 

Feb.  1 7 

Feb.  1 8 

Feb.  1 8 

Feb.  18 

17.37 

20.  35.  5o 

15.5T 

■1284 

h        m 

1,         u, 

° 

° 

4.23 

0       /      y; 
20.  49.  5o 

4.30 

•i3io 

6.  i-S 

•o38oo 

° 

° 

17.  41 

36.30 

(6.32 

•1267 

4.26 

46.40 

4.36 

•1294 

6.38 

•o38io 

.7.5, 
18.18 

35.45 

4.29 

37.25 

4.44 

•1282 

6.53 

•03750 

34.50 

17.30 

•1288 

4.34 

42.30 

4.46 

•1298 

7-    4 

•03740 

18.25 

34.  40 

*»* 

4.40 

39.    5 

4.5. 

•1270 

7.26 

•03710 

.8.39 

3tl5 

#** 

18.  i5 
18.27 

•I2S5 
•1288 

4.46 
5.    3 

3o.  3o 
47-25 

5.    5 
5.  i3 

•1295 
•1270 

7.33 

7.42 

•03713 
•03690 

iq.  38 

34.45 

18.41 

•1284 

5.    8 

44.35 

5.19 

•1247 

7.53 

•o368o 

19.46 

20.    2 

33.30 

19.    I 

•1289 

5.  14 

26.    0 

5.3i 

•1274 

8.    9 

•o366o 

34.25 

19.  10 

•12S3 

5.23 

30.35 

5.36 

•1283 

8.39 

•03635 

20.    9 

34.35 

*** 

5.32 

41.30 

5.44 

•1263 

9-19 

•03645 

20.21 

33.40 

20.35 

■I2q2 

5.38 

35.  20 

5.49 

•1271 

11.    0 

•03652 

20.32 

34.35 

20.  39 

•12SS 

5.47 

40.55 

5.55 

•1260 

12.    7 

•006 10 

20.38 

33.30 

20.  5o 

•1290 

5.53 

37.50 

6.    2 

•.267 

12.  16 

•00610 

20.  5i 

35.    5 

21.    8 

•1291 

5.58 

38.    0 

6.    8 

•1262 

12.37 

•03590 

21.    9 

34.    0 

21.  16 

•i3o6 

6.    8 

3i.    5 

6.  i5 

•.269 

12.53 

•03546 

21.26 

34.    5 

22.    5 

•  1 3oo 

6.  11 

32.  40 

6.  20 

•1253 

i3.  12 

•05540 

21.43 

33.55 

22.16 

•12Q4 

6.16 

21.30 

6.35 

•1278 

i3.3o 

•o35oo 

22.      8 

35.    5 

23.  1 5 

•I29S 

6.23 

17.15 

6.40 

•1284 

13.46 

•03470 
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37.50 

23.27 
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6.39 

29.50 

6.44 
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14.    8 

•o35io 
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38.45 
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•1298 

6.42 

31.45 

6.5o 
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40.  25 

6.48 

33.  5o 
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•1269 
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•o356o 

23.22 

40.15 

7-    4 

33.  40 

7.24 
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16.    4 

•o358o 

23.25 

40.45 
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21.35 

7.28 

•1295 

17.39 

•03586 

23.31 

39.  3o 

7.  22 

14.25 

7.32 

•1299 

18.36 

•03570 

23.38 

39.  45 

7.26 
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7.37 

•1293 
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•03556 

23.49 

44.30 
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7.43 
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•03640 
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45.20 
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9.53 
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46.35 
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•i3o5 

3.  i5 
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9.34 

•1280 
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46.25 
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32.35 
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3.26 
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9.49 
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10.  26 
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2.47 
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3.45 

•03720 

10.43 
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57.30 

2.5o 

•.309 

3.55 
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10.48 

32.  5o 

10.  i5 

•1290 
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2.57 

•i3o6 
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•03790 

11.    4 

33.45 

10.27 

•1286 

1 

3.  17 

53.    0 

3.    6 

•i3o8 

^.  i5 

•03825 

11.  i5 

33.35 

*** 

3.23 

5i.    5 

3.14 

•i325 

4.  24 

•o38io 

II.  24 

32.  40 

10.02 

•1297 

3.28 

53.20 

3.24 

•i3oo 

4.40 

•o385o 

11.39 

34.45 
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4.56 

•03890 
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47.20 

3.43 
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5.10 

•o385o 

12.40 

3i.5o 

11.58 

•1275 

3.  42 

53.  35 

3.47 

•1282 

5.22 

•03870 

12.56 

34.10 

12.  16 

•1290 

3.43 

47.25 

3.52 

•12q5 

5.  3o 

•00910 

l3.  12 

37.25 

12.27 

•l322 

3.44 

41.    0 

3.55 

•1266 

5.41 

•03840 

13.17 

43.35 

12.42 

•1336 

3.46 

35.  10 

4.    4 

•1286 

6.    0 

•o38o8 

13.24 

39.55 

I2.50 

•1329 

3.57 

42.    5 

4.  14 

•1286 

6.    4 

•o38i6 

13.34 

39.    5 

i3.    4 

•I  336 

4.    8 

32.     0 

4.16 

.1276 

6.    9 

.03820 

13.53 

26.  20 

i3.  16 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

leen  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  thereg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol :   attached  to  a  time  denotes  that  the  reading  will  apply  e( 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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13.53 
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17.  i5 
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•l3o2 
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•1291 
•1296 
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■1290 
■i3o4 
■1299 
•i3o5 
■1297 
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■i3oi 
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•i3o8 
•l3i5 
•i3o9 

•l3l2 

•i3o6 
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■1287 
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■1290 
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3.  40 


(\) 
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46 
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41.  5o 

39.  40 
41.30 

40.  5 
29.  3o 
23.35 
18.  10 

1 3.  o 
i3.  40 
12.  25 
i3.    5 


27.  00 
27.45 

30.  20 

35.  10 
34.45 

36.  35 
35.  5o 

34.  10 

35.  o 
33.35 
35.  40 
35.  o 
33.55 
33.  20 
33.  5o 

3 1.  35 

3 1.  55 

32.  3o 
3i.  25 
32.  40 
19.    o 

28.  i5 
27.  5o 

25.  25 


02.  10 

3o.  3o 
31.25 

30.  3o 

3 1.  40 
3 1 .  00 
33.  20 


35.  o 
34.  35 
34.  5o 
33.45 
33.  20 

•?+•  .- 
02.  55 

33.  5o 

32.  5 

33.  o 


Feb.  19 


2.  33 

2.  5o 

2.56 

2.5q 

3.  12 

3.24 

3.00 

3.44 

3.52 

4.16 

4.  27 

4.29 

4.33 

4-47 

4.01 

5.  3 

5.  12 

5.  20 

5.28 

5.34 

6.  12 

6.23 

6.38 

7.  0 

7.  12 

7.26 

S.  12 

8.44 

9.  18 

9-36: 

9.00 

10.  12 

■ 

10.  20 

10.  25 

10.  40 

10.49 

11.  0 

11.  8 

11.25 

ii.3o 

11.42 

11.49 

12.  3 

12.26 

12.  3  7 

12.45 

12.49 

1 2.  00 

13.  .4 

i3.  27 

i3.  52 

.4.  .13 

16.  16 

16.28 
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i3o9 
•i3oo 
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•1276 
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1  291 
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i3i9 
•i3o5 
1008 
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i3o3 
1298 
•i3o2 
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•1296 
•1289 
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1296 
■i3o4 
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i3o5 

l302 

i3o5 
•i3o2 

•i3o8 
•i3o3 
i3o8 
•i3oo 


■1027 
1341 
•I  336 
•i325 

1294 
•1297 
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-93 
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■i3oj 
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•i3i3 


Feb.  1 9 

4.  10 

4.  52 

5.  26 

6.  20 
8.  7 
9-  14 
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11.  i5 
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20.45 
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22.  17 
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•o36io 
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of 
Thermo- 
meters. 


^  g 


For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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Indicatioxs  of  the  Magxetometees 


J 

^ 

■"  0  -^  =3 

S    1-S^l-J 

=; 

Readings 

i 

■6 

■s^l.- 

^ 

.S-'S  c; 

1      i  Readings  | 

Western 
Declina- 

S 

il 

nil 

of 
Thermo- 
meters. 

II 

Western 
Declina- 

'5 a 

intal  Force 
of  the  wh 
uncorreci 
eniperatur 

il 

lljt 

li 

of 
Thermo- 
meters. 

~-   r 

^  " 

r^    S 

tion. 

^1  m 

0  a 

C3 

0  a 

1 

tion. 

0  g 

m 

=1 

sl 

Feb.  1 9 

Feb.  19 

Feb.  20 

Feb.  20 

,q.3q 

20.32.  3o 

16.48 

■i3o8 

7.51 

20.  35.  35 

9- '9 

•1287 

19.56 

31.55 

•»• 

8.    4 

32.  20 

9.34 

•1283 

20.  23 

32.20 

18.22 

•>f°7 

8.,I2 

8.24 

34.  20 

9.40 
g.52 

•1286 
■1278 

21.      6 

33.25 

19.53 

•i3i4 

8.44 

29.    0 

10.  24 

•1287 

21.28 

34.30 

20.    7 

•l3l2 

8.56 

3o.    5 

10.  5o 

•,275 

2  1.  40 

34.  20 

20.  i5 

•i3i6 

9.    3 

29.  10 

II.  12 

•1287 

21.54 

35.    0 

21.    4 

•.304 

q.  I5 

28.    5 

II.30 

•1323 

22.     8 

34.25 

21.  10 

•.3oS 

9.25 

25.30 

n.45 

•i3o7 

22.  12 

35.30 

21.27 

•i3o7 

9.31 

23.55 

11.  57 

•1284 

22.24 

35.30 

21.35 

•i3o9 

1    9.38 

24.50 

12.14 

•i3o+ 

22.39 

37.35 

21.52 

•i3oo 

i    9-49 

24.    0 

12.25 

•1292 

2  2.52 

37.30 

22.     5 

•i3o6 

10.    1 

2  1.35 

12.34 

•1288 

23.23 

40.35 

•** 

10.23 

26.30 

12. 5l 

•1295 

23.  5q 

41.  i5 

22.36 

22.44 

22.  5o 
23.22 

23.59 

■1282 
•1286 
■1282 
•1296 
•i3o3 

;  1 0.  5 1 

11.  6 
11.48 

12.  4 
12.  23 
12.26 
12.  29 

22.  5 
18.  3o 

23.  20 

24.00 

21.55 
38.  i5 
39.25 

i3.    2 
.3.43 
14.    7 
14.22 

Wi 

i5.  i5 

•1290 
•i5ii 

•i3oi 

•1295 
•1290 
•1294 
•1294 

Feb.  20 

Feb.  20 

Feb.  20 

Feb.  20 

0.    0 

20.41.  i5 

0.     0 

•i3o3 

0.    0 

•o355o 

I.    0 

53^7 

55  -2 

ii2.53 

32.55 

15.34 

•i3oi 

0.  14 

40.45 

0 

5 

•i3o5 

I.  10 

•o356o 

3.    0 

53^7 

55-2! 

!i3.    0 

33.    5 

15.56 

•i3oo 

0.56 

44.15 

0 

'7 

•i3o5 

2.    5 

•o358o 

Max. 

04^1 

56-3 

i3.  16 

25.  3o 

16.  23 

•I  309 

I.    0 

44.20 

0 

43 

•.309 

2.44 

•0358/ 

g.    0 

54"' 

56  •o 

:l3.   27 

22.20 

16.  3i 

•i3o8 

I.    8 

44.40 

I 

14 

•'294 

3.43 

•o36io 

Min. 

52-8 

55  •I 

j  13.41 

20.40 

16.44 

•I3l2 

1.36 

46.  10 

I 

40 

•i3oo 

5.  10 

•03622 

21.    0 

53-2 

55-3 

1 13.56 

23.  3o 

'7-  '9 

.•i3o9 

I.  45 

44.50 

I 

47 

•1298 

5.53 

•o363o 

14.    9 

23.  20 

i8.3i 

•i3i4 

;.56 

46.15 

2 

6 

•i3o8 

6.38 

•o36i8 

Il4-2I 

25.    5 

>9-    9 

•i3o9 

2.  12 

45.    0 

2 

22 

•1297 

7-  17 

•03620 

14.35 

25.  3o 

19.  i5 

•13I2 

2.  16 

44.25 

2 

3i 

•l3oo 

7.30 

•o36io 

14.58 

27.  10 

20.  17 

•1297 

2.26 

Hif 

2 

40 

•1296 

8.    3 

•o365o 

i5.  14 

3o.    0 

20.  29 

•i3o. 

3 

20: 

•i3o8 

8.27 

•03640 

i5.  28 

29.  20 

20.37 

•1296 

3.    I 

40.30 

3 

53 

•i3oi 

9.15 
10.    4 

•o365o 
•o363o 

15.53 
16.    5 

29.  25 

30.  3o 

21.  3 

22.  10 

•1299 
•i3oi 

3.42 

43.  0 

4 

3o 

•i3o2 

10.  45 

•03620 

16.23 

29.    5 

22.  18 

•1295 

3.53 

42.25 

4 

43 

•1293 

II.  14 

•o358o 

16.34 

29.    0 

22.47 

•1298 

3.57 

42.25 

4 

56 

■1291 

11.45 

•o356o 

3o.    5 

23.  12 

•1294 

4.    2 

41.    5 

5 

i5 

•1295 

12.  22 

•03490 

17-54 

33.20 

23.18 

•1295 

4.    9 

4..    5 

5 

26 

•1294 

12.38 

•o35oo 

1 

!i8.23 

36.35 

23.-4I 

•1291 

4.  14 

39.55 

5 

40 

•i3o8 

12.45 

•03460 

I18.28 

35.55 

23.59 

•1295 

4.26 

41.35 

5 

57 

•.304 

i3.    5 

•03420 

i 

J19.    3 

37.30 

4.38 

41.30 

6 

6 

■i3o5 

13.24 

•03416 

'9-    9 

37.    0 

4-46 

42.    5 

6 

23 

•i3oo 

14.  14 

•03470 

19.41 

38.  10 

4.53 

40.55 

6 

•37 

•l3o7 

14.36 

•03426 

1 

19.55 

37.30 

5.    5 

40.25 

6 

57 

•I  304 

15.14 

•o35oo 

1 

20.  3o 

40.    0 

5.    9 

41.    0 

7 

4 

•i3o6 

17.57 

•o35i3 

j 

20.38 

39.35 

5.24 

36.  5o 

7 

i3 

•i3oo 

iq.  56 

■o35o4 

1 

20.55 

41.    5 

5.39 

38.25 

7 

20 

•i3o2 

22.28 

•o35io 

21.23 

41.35 

6.    0: 

39.    5 

7 

36 

•1288 

23.14 

•o353o 

1 
1 

22.      I 

42.40 

6.  23 

37.30 

7 

42 

•1291 

23.  59 

•o352o 

22.      8 

43.  1 5 

6.3+ 

37.  20 

7 

53 

•1289 

22.  22 

42.    5 

6.53 

38.    0 

8 

12 

•I2q5 

22.33 

42.  20 

7-    4 

36.35 

8 

20 

•1288 

22.54 

12.  5o 

7.    8 

33.35 

8 

27 

•I2qi 

I23.  24 

42.30 

7.  19 

33.35 

8 

36 

■1285 

[23.39 

42.50 

7.30 

37.  20 

8 

54 

•1287 

123.59 

45.50 

7.40 

38.55 

•1280 

1 

'     ^\ 

, 

1 

Thei 

ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  ^^ 

•here  an  asterisk  is  f 

ttached 

to  the  n 

umber,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  tele.scope  in  the  anci 

ent  manner.     The 

Symbol 

***  don 

ates  that  the  magnet  has 

jecn  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  re 

gister  has  failed  bet 

iveen  the 

precedi 

ig  and  following  readings. 

rhe  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  eqt 

tally  well  to  a  cons 

iderable 

range  0 

f  time  near  that  which  is 

ecorded.     A  brace   denotes  that  at  this  time  the  curve  of  the  Vertica'l  Fo 

ce  was  dislocated,  c 

nd  the  d 

ifferencf 

of  the  numbers  included 

jy  the  brace  shows  the  amount  of  the  displacement. 

AT  TUE  Royal  Obsekvatoky,  Greexwich,  in  the  Year  18G5. 
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Western 

DecUna- 

tion. 

ills 

II  i 

i 

Vertical   Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

Readings 

of 
Thermo- 
meters. 

a; 
a 

Western 
Declina- 
tion. 

1 

till 

■ar  c  £• 

i 

n 

■:|li 
II 11 

i 

Readings 

Thermo- 
meters. 

11 

i| 

X  be 

Ij 

'J 

Ii 

Feb.  2  I 

Feb.  2 1 

Feb.  2 1 

Feb.  2 1 

,  Feb.  2 1 

Feb.  21 

0       /       // 

h         m 

h       m 

n        ra 

0 

0 

1    h     ™ 

0      /      // 

b       m 

li       m 

p 

^ 

0.     o 

20.  45.  5o 

0.      0. 

•.295 

0.      0 

•o3520 

I.      0 

53^6 

55^9 

ill.    9 

20.  22.      0 

12.4°°2 

•1290 

o.    5 

44.55 

0.55 

•1290 

0.    17 

•OoooO 

Mill. 

53^5 

55^o 

,11.16 

23.    5 

i3.    0 

•1282 

O.  lO 

43.25 

I.      9 

•1297 

0.55 

•03540 

3.    0 

53^5 

55^  0 

11.  23 

20.35 

i3.  i8 

•1297 

0.  26 

45.25 

1.40 

•1298 

1.40 

•03570 

Max. 

56^4 

6i-4 

11.38 

21.    0 

13.29 

•1289 

0.45 

45.30 

1.46 

•1291 

i.5o 

•03570 

9.    0 

55^3 

60.0 

11.40 

21.0 

13.32 

•1290 

0.55 

44.  10 

1.53 

•1295 

2.  19 

■00600 

21.0 

54' 9 

56^o 

11.54 

25.   10 

13.42 

•1281 

I.    8 

46.    0 

2.    4 

•1289 

3.    8 

•o36o6 

12.  17 

29.25 

13.52 

•1259 

1.39 

47.30 

2.14 

•1298 

3.24 

•oo63o 

12.23 

25.55 

14.  17 

•i3o4 

,.45 

46.  10 

2.26 

•I  307 

3.53 

■o365o 

12.48 

22.00 

14.40 

•1285 

1.53 

46.    0 

2.35 

■i3oo 

4.49 

•00675 

12.58 

25.     0 

**» 

2.    5 

39.30 

2.46 

•i3o6 

5.56: 

•00660 

13.16 

41.30 

i5.  18 

•1296 

2.24 

42.  10 

3.    I 

■1298 

7.23 

•00670 

i3.3i 

35.    0 

*** 

2.33 

45.55 

3.20 

•1296 

8.    0 

•00690 

13.  5o 

12.  20 

i8.    0 

•l3oi 

2.48 

45.55 

3.24 

•1299 

8.40 

■00710 

14.  11 

20.  55 

18.53 

•i3o9 

1 

2.54 

46.40 

3.57 

•1285 

8.5o 

•03696 

14.25 

24.40 

20.    4 

•1294 

44.00 

3.46 

•1292 

9.22 

•00700 

*»* 

20.47 

•1298 

1 

3.23 

47.25 

4.    0 

•1274 

9.54 

•00715 

14.5> 

28.00 

20.49 

•I2g5 

3.32 

44.30 

4.  11 

■1282 

10.  22 

•00710 

.4.58 

28.    0 

22.  14 

•I  309 

1 

3.38 

39.50 

4.16 

•1278 

10.  3 J 

•00725 

i5.    9 

29.    5 

22.  20 

•i3o3 

1 

3.42 

39.50 

4.26 

•1288 

.0.45 

•00700 

i5.  14 

28.  20 

22.28 

■1008 

1 

3.5i 

42.15 

4.32 

•1290 

u.    6 

•00670 

15.27 

28.35 

23.    9 

•1299 

3.56 

40.  10 

4.42 

■1299 

11.24 

•00680 

15.40 

29.45 

23.  3o 

•I  304 

4.    4 

40.55 

4.46 

•1295 

11.46: 

•o366o 

15.55 

29.40 

23.  37 

•i3oi 

! 

4.13 

36.  3o 

4.53 

•1297 

12.25 

•00675 

16.    5 

3o.  25 

23.59 

•1006 

1 

4.23 

36.    0 

5.    8 

•1289 

13.    5 

•00600 

16.37 

29.40 

4.30 

34.40 

5.27 

•.295 

10.28 

•00626 

16.53 

28.55 

4.38 

37.35 

5.33 

•1290 

13.54 

•oo52o 

17.    2 

29.  10 

1 

4.53 

41.  10 

5.40 

•1294 

14.18' 

•00086 

17.    6 

28.30 

j 

5.    0 

41.  20 

5.5o 

•1291 

15.    6 

•03625 

17.44 

3o.    5 

5.    6 

40.45 

6.    0 

•1295 

16.55 

•oo65o 

17.54 

29.45 

! 

5.13 

40.  20 

6.    6 

•1294 

18.40 

•0365- 

17.59 

3o.  25 

j 

5.24 

42.50 

6.35 

•i3o2 

18.55 

•00649 

*** 

5.34 

41.    0 

6.52 

■1298 

22.    3 

•oo65o 

18.34 

3o.3o 

5.39 

41.35 

7.13 

•l28q 

22.45 

•00640 

18.43 

32.45 

5.47 

39.55 

7.34 

•1286 

23.59 

•00645 

^9-    9 

31.35 

6.    2 

40.    5 

7.45 

•1295 

*** 

6.  i3 

38.55 

8.14 

■1278 

20.    8 

34.    5 

6.  43 

42.30 

8.26 

•1291 

20.  18 

33.30 

7-    4 

42.30 

9-  >9 

•1281 

20.  3o 

35.    0 

! 

38.45 

9.  29 

■1274 

20.  36 

34.    0 

7.  25 

36.  55 

9.40 

•1274 

20.41 

04.35 

7.08 

32.50 

9.44 

•1268 

20.  54 

33.40 

7.48 

34.30 

10.    2 

■1287 

21.    8 

32.    0 

7.59 

34.  .0 

10.  26 

■loj; 

21.39 

35.00 

i 

8.    7 

34.40 

10.45 

•1293 

21.54 

33.  20 

1 

8.  14 

32.30 

10.  56 

■1297 

22.    3 

33.30 

8.23 

3o.    0 

11.    0 

•1296 

22.1. 

36.45 

i 

8.3o 

3i.    0 

II.  12 

•1012 

22.38 

38.    5 

; 

1 

8.36 

31.45 

11.36 

•1288 

•*** 

8.55 

27.25 

11.43 

•1289 

23.      I 

35.  3o 

i 

9-    9 

27.  3o 

II.  49 

•1281 

23.    9 

36.    0 

9.  16 

28.55 

12.    3 

•.287 

23.  24 

36.  40 

!      1 

9.35 

26.  10 

12.    7 

•1296 

20.  3o 

37.35 

9.55 

7.    0 

12.  i3 

•1289 

23.59 

38.30 

10.25 
10.  40 

30.    5 
20.  3o 

12.  20 
12.  20 

•1291 

Feb.  22 

Feb.  22 

Feb.  2  2 

Feb.  2  2 

10.  5i 

22.    0 

12.  3o 

•129^ 

0.    0 

20.  38.  3o 

0.    0 

•i3o6 

0.    0 

•03645 

Miu. 

54-7 

57-0 

II.    3 

22.45 

12.  32 

•1289 

0.    8 

■i309 

I-    9 

•03670 

I.    0 

54-7 

57-2 

For  the  ITori? 

on(al  luul  Yerlifiil  Forces,  ii 

creasing 

rcaJiiigs  d 

L'liote  increasing  forces. 
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Indications  of  the  Magnetometers 
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Readings 

Thermo- 
meters. 
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AVestern 
Declina- 

4 

si 
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II 

lilt 
■till 

J 

ll 

Headings 

Thermo- 
meters. 
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Declina- 
tion. 
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% 

■3"  =  ! 

11 

it 

ii 

oS 

S 

0  g 
1 

^1 

5s 

% 

Fe!..2  2 

Feb.  2  2 

Feb.  22 

Feb.  2  2 

Feb.  22 

Feb.  22 

1 

o.  26 

20.39.45 

0.  25 

•i3o5 

1.58 

•o368o 

3.    0 
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5;-6 

l\.  'li 

20.  2g.  55 

17.    6 

•I  333 

° 

0.  40 

41.  45 

0 

39 

■|3l2 

2 

'9 

•03700 

Max. 

56-5 

59-9 

11.26 

28.00 

'7^47: 

•I  307 

0.4S 

41.15 

0 

.  5i 

•i3oq 

2 

48 

•03690 

9.    0 

55^9 

59-8 

II.  35 

28.30 

.8.  19 

•i3ii 

0.49 

42.40 

4 

•13.7 

2 

59 

•00700 

21.    0 

55^5 

58  ^3 

11.49 

3o.  10 

18.49 

•i3i7 

0.56 

41.40 

•i3i3 

4 

1 1 

•03710 

11.56 

28.45 

19.23 

•l32I 

I.    3 

42.50 

3o 

•i3i5 

5 

5o 

•03720 

12.38 

30.40 

*** 

42.  10 

3 

•.298 

6 

11 

•03730 

13.    0 

32.    5 

20.38 

•i3ii 

16 

•i3oo 

6 

23 

•03728 

13.23 

29.  20 

20.47 

•i3.5 

1.45 

42.25 

*** 

6 

38 

•03740 

.3.5+ 

34.  10 

21.    7 

■i3o8 

I.  55 

43.    5 

2 

37 

•1296 

6 

49 

•03728 

14.18 

28.30 

21.21 

•I  304 

2-     7 

42.40 

2 

5o 

•1295 

7 

5 

•03760 

14.39 

32.  3o 

21.53 

•i3o8 

2.  i3 

44.    5 

3 

4 

•i3o8 

7 

45 

•03740 

14.42 

ii.    5 

22.31 

•I  304 

2.  iq 

43.  10 

3 

'9 

•i3oo 

8 

26 

■oijiS 

15.37 

42-^J^o 

2  2.53 

■i3io 

2.26 

40.35 

3 

22 

•i3o5 

9 

3o 

■03770 

23.     0 

•i3c6 

2.42 

36.40 

4 

5 

•i3i7 

9 

45 

•03780 

15.54 

32.  45 

23.  i5 

•l3.2 

2.46 

37.15 

4 

27 

•i3ii 

9 

53 

•03770 

16.  17 

32.25 

23.42 

•I  304 

2.5l 

35.  25 

4 

4' 

•i3i6 

10 

3 

•03780 

16.35 

34.30 

23.  5o 

•i3i3 

2.58 

35.    5 

4 

59 

•i3o7 

10 

22 

•03710 

16.  48 

33.25 

23.59 

•i3o4 

3.    7 

35.45 

5 

26 

•I3i4 

10 

Si 

•03720 

17.    9 

32.  40 

3.17 

35.  3o 
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The  indications  are  taken  from  the  sheet. 

of  the  Photographic  Record,  except  where  an  asterisk  is  attached 

to  the  n 

umber,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  ancient  manner.     The  Symbo 

l**»de 

notes  that  the  magnet  has 

been  generally  in  a  state  of  agitation 

The  Symbol  (f)  denotes  that  the  register  has  failed  between  the 

precedir 

g  and  following  readings. 

The   Symbol  :  attached  to  a  time  de 

notes  that  the  reading  will  apply  equally  well  to  a  considerable  i 

ange  of 

time  near  tliat  which  is 

recorded.     A  brace  denotes  that  at 

his  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  c 

ifferenc 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  th 

e  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186.5. 
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23.  i5 

20.  59 

03875 
03875 

16.39 

28.30 

22.  12 

l3l2 

4.41 

33.55 

7-  14 

i338 

.6.41 

26.55 

23.34 

l322 

4.52 

35.55 

7.26 

1326 

27.  5o 

23.59 

•i3i4 

4.56 

35.55 

i3iS 

'7-    7 

27.  i5 

5.    2 

37.    0 

8.  20 

l320 

17.38 

3i.  3o 

5.  11 

35.  5o 

8.53 

i3i3 

17.58 

33.  20 

5.44 

35.  40 

9.    6 

i3o5 

18.14 

33.  3o 

6.10 

33.55 

9.18 

i3o8 

18.23 

34.  3o 

1 

6.24 

34.    0 

9.38 

i3io 

18.28 

33.    5 

1 

I 

6.33 

3i.5o 

9.53 

i3o4 

18.36 

33.35 

1 

6.  40 

33.    0 

10.  21 

i3i3 

19.    0 

32.    5 

6.48 

33.    0 

10.47 

i3i8 

19.  II 

32.35 

7.    8 

26.  20 

11.  27 

i3i7 

ig.  23 

31.55 

i 

7.  19 

3o.    0 

11.36 

i3i4 

19.39 

32.  3o 

7.30 

29.45 

12.    4 

1322 

19.  45 

32.     0 

1    7^45 

31.20 

12.27 

i3i6 

20.    0 

32.25 

*" 

12.36 

•1320 

The 

ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  \ 

'here  an  ast 

erisk  is  attached 

to  the  num 

ber,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner 

.     The  Symbol 

***  denot 

>s  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  fa 

led  between  the 

preceding 

and  following  readings. 

Ihe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to 

a  considerable  i 

ange  of  ti 

me  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  disl 

Dcated,  and  tiie  d 

ifference  o 

'  the  numbers  included 

IV  the  brae 

e  shows 

tl 

le  amo 

unt  oft 

le  displao 

pmont. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S6o. 
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pans  of  the  whole 
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for  Temperature. 
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Readings 
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Thermo- 

Declina- 
tion. 

il 

meters. 

'5  a 

IS 

Declina- 
tion. 

il 

^1 

il 
'1 

il 

meters. 

ii 

el 

OS 

il 

>-i 

Feb.  26 

Feb.  26 

1 

! 

Feb.  2  7 

Feb.  2  7 

Feb.  27 

. ' . 

8.26 

20.33.  lO 

,2.43 

-.317 

10.  46 

20  3l.    0 

7.35 

•|32I 

19.30 

•04140 

8.49 

32.55 

l3.  3o 

•13.9 

10.  56 

3l.    0 

7.56 

•1323 

(t.^ 

9.  11 

29.40 

13.49 

•l3l2 

11.    9 

3l.5o 

10.    2; 

•l3l6 

21.    0 

•041 56* 

g.3o 

3o.    0 

.4.34 

•i3i5 

II.  18 

3i.  10 

11.    I 

•1325 

(t) 

9.43 

32.35 

14.50 

■|320 

11.58 

3i.3o 

11    i3 

•l32l 

23.  29 

■03790 

9.48 

32.35 

16.    8 

•i3i5 

i3.    9 

3,3.    0 

11.26 

•1324 

23.59 

•03750 

9.55 

30.55 

17.  20 

•i323 

17.  17 

33.25 

11.  5o 

•i32o 

10.    8 

3i.3o 

17.30 

•l320 

18.57 

33.    5 

19.    1 

•i325 

10.  16 

3i.3o 

18.24 

•l321 

20.55 

3i.  10 

20.  22 

•1326 

10.24 

32.  10 

18.31 

•1324 

21.34 

3I.20 

21.    4 

•l320 

10.38 

3o.  3o 

19.    5 

-.317 

23.13 

35.    5 

22.41 

•i3i3 

10.  56 

30.35 

20.    3 

•i328 

23.  37 

36.45 

23.  i5 

•i3i6 

II.    9 

32.  10 

20.  32 

•1322 

23.59 

39.  10 

23.59 

•i3i7 

11.56 
12.  i3 

28.  i5 

29.30 

22.  6 

23.  i5 

•i323 
■i3o9 

Feb.  28 

Feb.  28 

Feb.  28 

Feb.  28 

12.  3i 

28.40 

23.  59 

•i3i4 

0.    0 

20.  39.  10 

0.    0 

•1317 

0.    0 

03700 

1.    0 

56  -8159  •o 

12.43 

3o.  55 

0.43 

3q.    0 

1.  12 

•i3i6 

0.  3o 

03756 

3.    0 

56  -7159  -2 

12.54 

29.45 

••    9 

38.  10 

(t) 

'     4 

03724 

Max. 

57  -309  -6 

i3.    2 

27.35 

(t) 

2.56 

•i3o6 

1.23 

03746 

9.    0 

56  -goi  -8 
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2.46 

38.  i5 

3.37 

•l32l 

2.    9 

03748 

21.    0 

56  -o  57  •o 

13.46 

28.35 

3.26 

37.45 

4.41 

■i3i8 

2.45 

03765 

22.    0 

56 -0  56  "7 

14.    8 

00.45 

4.    9 

35.45 

.5.36 

•i3i5 

3.38 

03775 

Min. 

55-9'56  ■- 

14.28 

3i.  40 

5.56 

35.    0 

5.56 

•i3i7 

9.30 

o385o 

23.    0 

55  '9 

57-4 

14.51 

3i.5o 

7-    7 

33.35 

10.57 

■l32I 

i3.  52 

03890 

i5.  19 

29.45 

8.  18 

34.  i5 

14.39 

•i32o 

21.  16 

•03930 

15.56 

3o.  40 

8.48 

33.45 

i5.  11 

•1325 

(t) 

.6.    9 

3o.  i5 

10.  10 

32.  .55 

17.40 

•i33o 

16.17 

3i.5o 

10.24 

31.55 

18.43 

•1324 

16.24 

31.45 
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33.    0 
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•1327 

16.28 

32.15 

14.41 

34.    0 

21.    4 

•l32I 

16.40 
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15.23 

33.  40 

21.  27 

•i3i7 

17.27 

3o.  25 

15.49 

32.35 

21.45 

•i3i3 

17.48 

32.25 

1 

16.1. 

33.  3o 

21.49 

•i324 

18.27 

32.25 

20.  21 
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•I3l2 

19-    4 

3r^.  40 

20.  3o 

32.  25 

22.27 

•i32o 

19.41 

33.30 

21.  10 

33.35 

22.  3o 

•i3i6 

19.55 

34.    5 
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23.43 

■i3i5 

20.  5i 

32.25 

23.  10 

33.    0 
34.30 

23.59 

•i3i8 

21.34 

32.  35 

23.  2  5 

33.  3o 

22.  3o 

34.55 

'23.38 

34.35 

23.     0 

35.  5o 

J23.  47 

33.  3o 

23.59 

3j.  i5 

'23.56 

35.  20 
35.25 

, 

Feb.  27 
0.    0 

20.37.  i5 

Feb.  27 
0.    0 

•i3i4 

Feb.  27 
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•03875 

Feb.  27 
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53^3 

55^3 

23.  59 

; 
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Mar.  ! 

Mar.  1           1 

0.48 

37.30 

0.  46 

•l320 
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•03900 
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57^0 
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0.56 

39.  3o 

0.57 

•1326 

I.    4 

•03910 

3.    0 

54^8 
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0.    9 
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0.  i5 

•i3i3 

2.33 

•o3i63 

I.    0  56-OJ58-1 

I.    3 

58.  i5 
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•i3i7 

1.35 

•03920 
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55^7 
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0.  19 

34^25 

0.42 

•i3i7 

3.41 

•o3igo 

3.    0   56'2j5q^o 

I.  i3 

39.  35 

I.    6 

•1325 
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•03930 

21.    0 

55  •q 

58  •o 

1.  29 

•l3l2 

4.  10 

•03190 

Mux. 

57  -460  -o 

1.48 

38.  25 

I.  1 1 

•13.9 

2.25 

•03944 

Max. 
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i.3i 

38.55 

1.38 

•i3i6 

4.54 
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38.  35 

1.44 

•i3i5 

3.  11 

•03960 

1.39 
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1.49 
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12.  22 

•03167 

21.    0 

55  •g  57  -0 

2.3o 

38.    0 
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•l322 

3.54 

•03980 

2.  28 

37;25 

2.    0 

■i3o8 

12.  45 

•o3 1 70 
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55  •g  56  9 

2.52 

37.  20 

2.55 

•i3i7 

4.23 

•04006 

2.  II 

•l3l2 

13.32 

•o3i5o 

Min. 

5:.  Q  56  -g 

4.59 

34.40 

3.  10 

•1320 

7.30 

•04040 

2.55 

38.  10 

2.3l 

•i3io 

14.  53  [ 

•o3i40 

23.  3o  ,55  9  07  -31 

6.48 

33.  3o 

4.41 

•i325 

9-    9 

•04060 

2.58 

37.50 

3.  12 

•i3i9 

16.38 

•o3 1 40 

8.    4 

33.30 

5.    3 

•1323 

•04080 

3.56 

37.  3o 

3.  5 1 

•i3i7 

22.  18 

•o3ii5 

1 

10.23 

32.    5 

7.30 

•i325 

17.27 

•04127 

4.    9 

35.  5o 

4.    6 

•i3o8 

23.59       '03100 

1 

Foi 

the  [lorizont.al  and  Vertio 

il  Force 

s,  increasinji  readings  denote 

increasi 

ng  forces. 

Ffl 

ruary  27*'.  2  2'\  43™.     Vert 

c:,l  For 

e.     The   adjustments  were 

altered  s 

0  that  the  rcadin. 

rs  were  diminished  by  9.22  divisions, 

or  by 

0-004817  parts  of  the  wlu 

(■  \.ili 

■;il  Force. 

' 

Fel 

ruary  28''.  2 2^.     TheVerli 

■al  Fon 

r  Magnet  was  removed  from 

its  box  a 

nd  carefully  exami 

ned  and  cleaned.     I'jwn  being  replaced 

upon 

the  agato  pianos,  it  was 

ouu.l    1 

lai    the  rcailings  had  been  di 

minislioc 

by  7.88    divisions 

or  byo-oo5i66  pans  of  the  whole 

Vort 

oal  Force. 
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Indications  of  thk  ^Magnetometers 
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S 
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OS 
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:\Iar.  I 

Mar.  I 

Mar.  2 

Mar.  2 

1 

0         ;      // 

4.  1 5 

20.  35.  45 

4.  5o 

•i3i6 

8.  16 

20.28.  i5 

8.    5 

•i3ig 

1 

4.  25 

34.40 

5.    9 

■I3i3 

8.32 

3o.5o 

8.29 

•1329 

4.40 

33.55 

6.34 

•i3i9 

8.46 

31.25 

8.48 

•i3i5 

! 

5.  24 

34.    0 

6.56 

•loio 

9.  i3 

29.30 

9.  12 

■i3i9 

6.40 

3i.3o 

7.  22 

•i324 

j 

9.  28 

27.20 

9.23 

•i3i6 

6.59 

28.  20 

9.  56 

29.    0 

9.34 

•l321 

7.    6 

28.  10 

8.25 

•i32o 

1 

10.41 

29.45 

9.45 

•i3i6 

'i;f 

8.5+ 
10.    4 

•i3i5 
•i3i9 

10.  49 
11.16 

3i.    5 

27.25 

10.  25 
10.  3o 

•i323 

•l32I 

8.  18 

27.  0 

10.47 

•l3i3 

11.39 

28.40 

10.  52 

•i328 

8.41 

30.35 

II.  12 

•i3i8 

.1.56 

28.30 

u.  22 

•1339 

10.  10 

30.55 

11.27 

•i3i5 

•4^    4 

33.    5 

11.  29 

•i338 

10.  27 

3o.3o 

ii.5o 

•l321 

14.23 

32.  25 

11.  5i 

•1329 

12.    3 

3o.3o 

12.11 

•i3i6 

14.55 

32.     0 

12.28 

•l32I 

12.  26 

29.  10 

12.  24 

■i3i6 

32.25 

13.54 

•j323 

12.56 

32.    5 

12.48 

•1325 

10!  55 

3i.  35 

14.    0 

•l32I 

i3.  18 

3o.3o 

13.54 

•i3i5 

ji6.  14 

32.  3o 

16.  i5 

•1326 

13.28 
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14.  25 

•i3i7 

16.  21 

31.25 
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■l32I 

1 3.  40 

3o.  _o 

14.45 

•i3i4 

18.11 

31.25 

16.  3o 

•1326 

1+..8 

29.  55 

15.28 

•i3i4 

18. 5i 

32.30 

.7.25 

•1328 

.4.48 

30.55 

i5.5o 

•i3i8 

19.34 

33.    5 

17.34 

•i323 

i5.    8 

29.45 

16.48 

•l3l2 

20.    9 

3i.  25 

.8.24 

•i33i 

i5.  16 

3o.  25 

i6.55 

•i3i7 

20.  24 

3..  40 

18.52: 

•1324 

10.26 

29.35 

17.    5 

■i3i3 
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19.29 

•i33i 
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3i.    0 
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•1334 

16.23 
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19.34 

•l322 
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•i33i 

.6.41 

27.  25 
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22.38 
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21.  26 

•.324 

17.  16 

28.30 

22.  21 

•i3i3 

22.56 

33.25 

22.  25 
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.8.    9 

31.45 

23.   I  I 

■i3i3 

i 

23.  24 

34.    5 

22.45 

•i3o9 

19.. 8 

3o.  45 

(t) 
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35.30 

23.   II 

•13.4 

19.32 

3i.    0 

23.26 

•l320 

20.    4 

3o.  i5 

23.  37 

23.49 

•!3o5 
•i3o6 

20.  5i 

21.  46 
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29.45 
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i 

(t) 
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Mar.  3  I    """ 

(t) 

0.    0 

20.  35.  3o 

(t) 
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•o3o57 
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54-9 
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6.  29 

33.20 

»** 

3.26 

35.35 

4.21 

•i33i 
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'9 
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21.    0 

55^8 

56-7 

7.  11 

33.    5 

6.44 

•i33i 

4.  10 

34.25 

4.50 

•i326 

16 

0 

o3i28 

7.  24 

32.30 

•i328 
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34.35 

5.39 

•1326 

i8 

40 

o3 11 0 

7-  44 

32.25 

7-  H 

•1322 

6.    8 

3i.    0 

5.59 

•i33i 

21 

10 

o3io7 

8.  J_ 

28.30 

7.30 

-.327 

6.  16 

32.  i5 

6.    4 

•i329 

21 

20 

o3oc;o 

32.15 

7-49 

•i325 

6.  3i 

32.  3o 

6.26 

•i338 

22 

54 

o3o8o 

1 

1    8.40 

31.  5o 

7.58 

•i3i8 

6.41 

33.30 

6.  5i 

•1326 

23 

32 

o3o6o 

1 

8.59 

32.  3o 

8.46 

•1326 

7-14 

28.25 
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23 

59 
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3i.    0 

9.33 

•.3.9 

7.  23 

27.30 

7.  16 
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:  9-5. 

3o.  40 

9.45 
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7.26 

28.    5 

7.  25 

•i33o 

q.  55 

31.20 

10.22 

■i3i6 

7.36 
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•l320 

7.56 
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The  inaications  are  taken  from  the  sheets  of  the  PI 

olographic  Record,  except  where  an  asterisk  is  attache 

d  to  the  number,  in  wuich  instances  they  are  inferred  trom 

observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Sj-mbol  ***  denotes  that  the  magnet 

has  been  generally  in  a  state  of  agitation.     The  SjTiiboI  (f) 

denotes  that  the  register  has  failed  between  the  p 

receding  and  following  readings.     The  Symbol  :  attacl 

ed  to  a  time  deno'tes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  which  i 

s  recorded.     A  brace  denotes  that  at  this  time  the  curv 

e  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  the  a 

nount  of  the  displacement. 

March  i''.  2  2^  to  March  2\  2\  Between  these  time 
of  the  Horizontal  Force  Magnet,  was  determine 

s  the  time  of  vibration  of  the  Declination  Magnet,  with 

its  damper  in  different  positions,  and  also  with  the  damper 

March  3".  J.,-.   The  V.F.  Magnet  was  examined  by 

the  Astronomer  Roval.    Photographic  lamp  not  in  acti 

)n,  from  March  3"'.  2i».  37". 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18C5. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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18.52 
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19.41 

2g.  3o 

I.  55 
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3.14 
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14.20 
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3.42 
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•o323o 
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3.17 

37.40 

4.18 
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17.41 
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I 

3.  36 
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5.28 
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22.41 
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•1025 
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23.54 

23.59 
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6.    9 
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OS 
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Mar.  1 4 

Mar.  1 4 

Mar.  14! 

;  Mar.  1 4 

0 

h         m 

7.  II    20.02.25 

7.  i5 

.3.9 

21.  19 

•03246 

23.43 

2C.  43.    5 

I 

7.  39  1        32.  25 

7-36 

i3i8 
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23.59 
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•o323o 

20.  09 
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8.41          32.    0 
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7.    0 

-o33o4 

3.    0 
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8.56         32. 3o 
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1   0.55 
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2.    7  1    -1295 
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56 -0  58 -2 
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40.45 
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•03242 
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11.41 

1319 

2.55 
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12.40 

40.  5o 
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3.59 

37.30 
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4.38 
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6.55 

•1296 
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'+•47 
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13.53 

i3o5 
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37.  10 

7-  '7 

•1348 

20. 45       -03240 
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23.    0 

14.    0 

i3o5 

5.  II 

36.35 

7.34 

•1322 

(t) 

i5.3o 

24.  3o 

i5.    0 

i3i8 

5.18 

37.    5 

7.52 

•1002 

21.    0       -03237* 

15.41 

26.15 

15.20 

i3i5 

5.3i 

36.55 

8.    6 
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16.  11 

25.    0 

i5.36 

i3i8 

5.45 

33.  10 

8.17 

•1299 

16.37 

25.    0 

i5.  52 

i3i7 

:    5.58 

33.    0 

8.32 

•i3o5 

16.54 

25.30 
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l321 
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i 
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11.  i3 
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32.  3o 

21.44 
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1 
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27.40 

11.40 

•i3oi 

19.27 

3i.  i5 

21.56 

1293 

;    8.  i3 

24.25 

II. 5i 

•i3o4 

19.37 

32.     0 

22.  12 

1282 

j 

1    8.3i 

27.30 

11.57 
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19.40 
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•I  307 

19.54 
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8.54 
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1 

9.  10 

28.25 

12.35 

■i3oo 

20.  II 

33.  3o 

9.32 
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20.24 

31.55 

1 

' 

9.43 

24.35 
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20.39 

33.    0 

9.55 

29.    0 
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20.48 

32.    0 

j 

:  10.     6 

25.55 
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20.  54 

32.    0 

10.  12 

27.    5 

i3.  29 
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21.  l8 

30.35 

10.  3i 

23.  40 

13.39 
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21.33 

3o.  3o 

10.43 

25.  25 

13.52 

•1347 

21.39 

31.45 

10.53 

24.35 

14.30 

•l302 

22.    9 

33.  3o 

11.10 

24.  10 

25.  0 

14.38 
14.57 

•l302 

•i3io 

22.41 

38.20 

11.26 

24.50 

i5.  14      -1303 

23.    7 

39.  5o 

11.33 

25.  10 

15.43       -1309 

23.  II 

39.  5o 

11.56 

23.55 

16.    4      -1306 

I"-' 

25.50 

16.  19       -1312 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

lent  manner.     The  Symbol  ***  denotes  that  the  magnet  ha.s 

been  generally  in  a  state  of  agitation.     The  Symbol  (f )  denotes  that  the  re 

gister  has  failed  between  the  preceding  and  following  readings. 

The   Symbol  :   attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  "Vertical  Foi 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  sliows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ]; 
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3.24 
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25.    0 

.9-34 

•i3o9 
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38.    0 

.5.24 

•i3i9 
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33.25 

8.48 

■i304 
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9.36 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

tlioyare  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

lieen  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

Tiic  Symbol  :    attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  tl;c  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Geeewvich,  in  the  Year  1805. 
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Indications  of  the  Magnetometers 


The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  arc  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Svmbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
Tne  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 
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The  indications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  n 

umber,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  anc 

lent  manner.     The  Symbol  ***  den 

otes  that  the  magnet  has 

been  generally  ii'  a  state  of  agitation. 
The  Symbol  :  attached  to  a  time  de 

The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  precedir 

g  and  following  readings,     t 

notes  that  the  reading  will  apply  eqi 

lally  well  to  a  considerable  range  0 

™  time  near  that  which  is 

recorded.   A  brace  denotes  that  at  t 

lis  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  differenc 

e  of  the  numbers  included 

by  the  brace  sliows  the  amount  of  tl 

e  displacement. 

1 
i 

AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  1 865. 


(xlvii) 


i 

Western 
Declina- 
tion. 

4 

nil 

-dit 

llif 

4 

il 

Readings 

of 
Thermo. 

^  1 

Western 
Declina- 
tion. 

U 

1 

Jli 
III 

a 

il 

0 1 

il 

i 

Readings 

of 
Thermo- 
meters. 

HI 

il 

iVi 

mt 

a 

s 

|§.al 

1 

|a>.= 

1 

OS 

^ 

s 

1  aK>2 

s 

1 

illsi 

Mar.  2  7 

Mar.  2  7 

1      1 

Mar.28 

Mar.28 

■    \V' 

0       /       // 

12.54 

20.32.     5 

17.    3 

■1325 

4.27 

20.  36.    5 

I1.30 

•1323 

i3.    I 

ii.  \o 

17.35 

•1329 

5.33 

35.    0 

11.41 

■1328 

l3.  20 

3i.    0 

19.    8 

•l3i9 

5.56 

33.55 

12.    3 

•1327 

13.36 

31.55 

20.  12 

•I3i7 

6.23 

34.    5 

12.  19 

■1321 

1 

13.59 

3I.I0 

21.  12 

•i3i8 

i    7-    2 

32.  5o 

12.26 

•1325 

14.  10 

3i.,o 

21.  i5 

•i3o6 

[ 

7.  11 

33.30 

i3.  20 

•1324 

I 

14.47 

3o.    0 

22.  19 

23.  0 

•i3oo 
•i3o8 

7.  So 
j    8.26 

3i.3o 
32.    5 

i3.3i 

13.40 

•i328 
•i325 

.5.48 

29.30 

23.  12 

•i3o6 

10.  11 

3o.  5o 

13.48 

•1327 

16.    6 

3o.  10 

23.  3o 

•i3ii 

11.    3 

3i.    5 

14.31 

•l322 

16.25 

3o.  10 

23.59 

•l3ii 

11.  11 

32.     0 

15.40 

•1326 

16.  38 

29.50 

11.32 

3o.    5 

.6.    2 

■1322 

16.57 

3o.3o 

11.47 

3i.    0 

.7.52 

•1324 

17.    9 

29.  5o 

12.18: 

29.20 

18.40 

■1028 

17.41 

29.  5o 

12.32 

3o.3o 

21.26 

•i3o3 

18.  10 

28.40 

13.23 

3,. 20 

21.59 

■i3o7 

18.4+ 

28.  i5 

13.57 

29.50 

22.    8       ^1303 

19.    8 

28.55 

14.25 

29.  40 

23.59 

■I3l2 

19.  22 

28.    5 

1 4.  .54 

32.  3o 

19.41 

28.40 

15.36 

3o.  3o 

20.    0 

28.    5 

16.    I 

3i.5o 

20.    9 

26.55 

16.  18 

32.     0 

20.  1  i 

27.  3o 

17.    4 

33.15 

20.  16 

26.55 

18.  4. 

3o.  10 

20.  26 

27.45 

18.53 

2q.  l5 

21.    8 

27.55 

'9^    4 

28.  5o 

21.  16 

2q.    0 

ig.41 

27.35 

2  1.33 

28.55 

*** 

27.43 

32.  10 

20.  10 

27.35 

22.53 

33.  i5 

20.  26 

26.55 

22.56 

33.25 

1 

20.41 

27.  3o 

22.59 

34.    5 

20.  5i 

27.  3o 

23.    8 

33.50 

20.55 

28.40 

23.59 

36.  3o 

21.  8 

22.  3 

28.    0 
30.35 

Mar.  2  8 

Mar.  2  8 

Mar.  2  8 

Mar.28' 

0.    0 
0.18 
0.  26 

20.  36.  3o 
38.    5 
39.35 

0.    0 

•i3ii 
■i3i9 

•i327 

0.    0 
1.54 
4.    3 

•02960 

0.  0   52^6 

1.  0   52-5 

2.  0   02  ^4 

53  •S 
53^6 

53-2 

23.  59 

37.40 

0.41 
0.45 

•02970 
■02990 

Mar.29 

Mar.29 

Mar.  2  9 

Mar.29 

0.39 

39.  i5 

I.  22 

•l321 

4.38 

•o3ooo 

3.    0  ;52  ■S 

54 -o 

0.    0 

20.  37.  40 

0.    0 

I3l2 

0.    0 

•02910 

0.     0 

52  ■! 

5+^3 

0.  44 

41.  10 

2.    7 

■i327 

6.33 

■o3o2o 

Max.  .53-1 

55-5! 

0.  i3 

38.    5 

1.  14 

i3i8 

o.3i 

•02915 

I.     0 

52  •o 

54^2 

0.53 

40.35 

2.42 

•I  323 

q.    0 

•o3oio 

q.    0    02  •q 

54  •5i 

0.38 

39.30 

1.35 

1326 

4.48 

•02970 

3.    0 

52^2  5+ -8 

I.  II 

41.    0 

3.    7 

•i326 

i5.    0 

■o3ooo 

2i.    0  !52^3 

53 -61 

I.  10 

40.  10 

1.52 

1324 

6.30 

•02977 

MIp. 

5 1  •6|53-5 

1.25 

40.40 

3.22 

•1324 

17.58 

■02990 

22.      0     52  •! 

53  •ol 

1.27 

42.    5 

2.    0 

l32I 

8.    9 

•02966 

9.    0 

52  ■o  54  -o 

1.55 

41.    0 

3.26 

•i3i6 

iq.56 

•02990 

Min.    52  -o 

53  ■o 

1.40 

42.30 

2.  12 

i325 

9.  11 

•02970 

21.    0 

52-.|55-i 

2.    3 

40.  5o 

3.38 

■1325 

23.35 

•02920 

1.56 

39.30 

2.37 

1321 

9.34 

•02q40 

Max. 

52^5J55-2 

2.  14 

41.35 

3.47 

•i3i7 

2.3.  59 

•C2910 

2.    9 

40.  25 

2.46 

1326 

i5.  52 

■02967 

2.40 

40.  3o 

4.  II 

•i3i3 

2.5l 

38.  45 

2.53 

1326 

19.30 

■02960 

1 

2.- 56 

40.  1 5 

4.27 

•i3i3 

2.57 

37.30 

2.57 

i3iq 

21.    9 

•02940 

3.    6 

40.35 

4.  .38 

•l320 

3.    4 

38.35 

3.  II 

1326 

22.  l5 

•02q."5 

3.22 

39.55 

5.  12 

■1327 

.3.  11 

37.20 

3.14 

l320 

*'t) 

3.27 

39.55 

5.34 

■1327 

3.33 

36.35 

3.3q 

1324 

3.34 

38.  3o 

6.    4 

■l322 

3.41 

35.40 

3.48 

i3i8 

3.40 

3q.  5o 

6.45 

•1327 

3.5o 

36.    0 

4.    6 

1324 

3.49 

38.45 

7.  20 

•l322 

5.38 

33.    0 

4.33 

i325 

! 

3.54 

38.  5o 

8.  .39 

■1326 

6.    4 

33.    0 

4.42 

l32I 

37.    0 

10.57 

■1323 

6.25 

32.25 

5.    7 

1323 

tis 

37.  1 5 

1 1.    9 

■i328 

7.24 

33.35 

5.37 

•i3i7 

Fort 

he  Hori 

zontal  .ami 

Vertic 

•ilFo 

rces,  i 

ncreasin^ 

r  readings  c 

lenote  it 

101 

easing 

forces. 

(xlvlii) 


Indications  of  the  Magnetosieters 


.  1 

6    1-S|1c; 

<u    1  -S  -^  "S  i 

(U 

Readings 

a; 

di 

ill! 

tS  2  0  2 

0 

■"II  £ 

Readings 

-  a 

ll 

is 

H^ 

1  ^  ^  2 

ii 

of         I 
Thermo-  1 

'J 

Western 

ti 

5 

m 

1 
■SP 

of 
Thermo- 

Declina- 
tion. 

11 
0  a 

II 
"I 

n,etej;s^I 

1 
"1 

Declina- 
tion. 

11 

a 

1 

meters. 

oIlSI 

OS 

OS 

Mar.291 

Mar.2c 

1 

Mar.3c 

Mar.3o 

Mar.3o 

7.  3o 

20.33.    0 

6.  27 

-.327 

6.55 

20.  29.  3o 

6.36 

•1323 

13.35 

•o3o8o 

1 

7.58 

33.50 

7-    7 

•l32I 

7.  12 

3i.5o 

6.53 

•i3i6 

i5.  22: 

■o3i  10 

8.  17 

32.50 

7.38 

•i325 

7.31 

27.30 

7-    7 

•|322 

17.24 

•03076 

8.53 

32.30 

8.45 

•i3i9 

7-47 

28.40 

7.  18 

•1324 

19.    3 

•o3o85 

9-    7 

27.45 

9-    7 

•.343 

7.56 

2  5.30 

7.26 

■|320 

21.34 

•o3o8o 

g.  24 

3i.    0 

9.  12 

•1337 

8.    2 

25.  3o 

7.42 

•1327 

22.58 

•o3o6o 

9.39 

27.40 

g.  16 

•.344 

8.  11 

24.  10 

7.53 

■l32I 

23.59 

•03075 

q.  52 

28.25 

9.36 

•1329 

8.26 

26.30 

8.  20 

•1326 

10.    5 

27.    0 

9.48 

■'327 

9.    3 

28.55 

8.35 

•1320 

10.  23 

26.  40 

10.  12 

•|3lq 

9-  •' 

28.25 

8.42 

•l32l 

.0.3+ 

27.40 

10.24 

•l322 

9.21 

3i.    0 

8.58 

•i3i3 

10.4.0 

27.40 

11.25 

•i3i5 

9.38 

3i..3o 

9-    5 

•13.7 

11.41 

3i.3o 

12.    7 

•i3i9 

9-41 

29.15 

9.10 

•13.4 

1 3.  5o 

30.55 

13.58 

■l3l7 

9.53 

3i.5o 

9.22 

•1323 

14.  18 

3i.  10 

16.53 

•l321 

1 

10.  10 

25.  40 

9.39 

•i3i7 

14.42 

3o.  i5 

17.  1 1 

•i3i8 

10.23 

26.35 

9.50 

•i32o 

14.57 

3i.    0 

17.43 

•i323 

10.  40 

22.  3o 

10.    2 

•i3o7 

10.21 

3o.  3o 

18.  16 

•1324 

10.52 

22.  20 

10.  18 

•I3i8 

i5.  27 

3i.    5 

18.  iq 

•l321 

I 

II.  11 

27.    5 

10.  39 

•i3oi 

15.41 

3o.  3o 

18.45 

•i3i8 

11.26 

27.  .35 

10.56 

•i3o6 

16.47 

3o.  3o 

18.57 

•l32l 

.1.48 

20.  5o 

11.  10 

•i3i3 

17.    9 

3i.    5 

19.     4 

•1317 

12.     4 

27.    0 

11.14 

•l3o8 

17.39 

3o.  20 

19.17       -1323 

12.23 

23.  i5 

11.  20 

•l3i3 

■  8.57 

00.    0 

19.  21 

•l3i7 

12.41 

22.45 

1  i.3o 

-i3i3 

19.  11 

28.35 

19.35 

•i323 

i3.  i3 

25.    5 

12.    0 

■1327 

19.  17 

29.  3o 

*** 

13.53 

26. 3o 

12.  18 

•1327 

19.34 

27.35 

20.  27 

•i3i9 

14.    9 

29.    0 

12.33 

••314 

19.  54 

29.35 

20.  3o 

■i3i5 

14.38 

27.35 

20.     I 

28.40 

20.45 

•i3iS 

14.57 

29.    0 

12.55 

•i309 

20.  12 

29.30 

21.34 

■i3ii 

15.38 

27.  i5 

i3.  22 

•.3,4 

20.  28 

29.    5 

22.24 

•1299 

15.57 

31.  3o 

13.56 

•l302 

20.39 

28.  i5 

22.30 

•i3oi 

16.  19 

3i.3o 

14.  i3 

•i3o9 

20.55 

29.40 

22.43 

•1298 

i 

1 

16.42 

34.35 

14.32 

•i3o3 

21.  10 

3o.    0 

22.55 

•i3o3 

17.    4 

31.45 

15.17 

■i3ii 

22.23 

35.  10 

23.09 

•1298 

17.  17 

3o.3o 

15.38 

■I  309 

22.44 

36.    0 

17.26 

29.30 

16.    3 

•1297 

23.  23 

38.35 

17.33 

3o.    0 

1711 

•132.8 

2.3.34 

39.55 

17.42 

3o.    0 

*** 

23.59 

40.    5 

1 

17.55 
18.36 

28.30 

18.35 

18.  5o 

19.  i3 

•i3i3 

M;ir.3o 

Mai-.3o 

Mar.oo 

Mar.3o 

27.  25 
2q.  3o 

■  i3i  2 
■i3io 

0.    0 

20.  40.    5 

0.    0 

•1298 

(t) 

Miu.    52-8 

06  •o' 

19:56 

28.    5 

20.  10 

■i3oi 

0.  18 

43.    0 

0.  12 

•i3o9 

1.    0 

■02906* 

1.    0  |52-q 

56  •? 

20.    1 

29.40 

20.  28 

■1^307 

1.  iO 

43.  10 

1.  32 

•i3i7 

1.57 

•o3ooo 

2.    0  '53  •© 

56-4 

20.    8 

28.  5o 

1.23 

44.    5 

1.47 

•i3i3 

3.25 

•03040 

3.    0  |53^5 

56^9 

22.  27 

■i3io 

1.26 

43.  40 

i.5i 

•i3i5 

6.  40 

■o3o8o 

9-    0  ;54^9 

58  •o 

20.  3i 

3o.    0 

22.43 

■i3o4 

..48          44-50  1 

2.  i5 

•i3o3 

7.    8 

•o3ioo 

Max.!55^o 

58^8 

21.  11 

29.45 

23.  II 

■i3oq 

1.55 

44.  10 

2.46 

•i3i8 

7.  25 

•03090 

21.    0  :54  •857-411 

»*» 

23.  17 

•i3o6 

2.  1 1 

39.  40 

3.29 

•l322 

7.39 

•o3ioo 

22.30  ,54-5 

56-8 

22.  19 

32.  20 

23.59 

•i3o8 

2.  35 

39.  20 

3.43 

•l321 

7.5o 

•03096 

23.    0 

54^6 

57^0 

22.  29 

33.20 

5.    5 

36.  3o 

3.56 

•J325 

9.    3 

■o3iio 

23.59 

36.    0 

3.  29          36.  10  1 

4.  12 

4.38 

■l322 

9.55 
10.  i5 

•03090 
•03097 

3.46 

36.25 

•i325 

Mar.3i 

Mar.3i                | 

Mar.3i 

Mai-.3i 

3.57 

36.    5 

5.    7 

•l321 

10.33 

•03090 

0.    0 

20.36.    0 

0.    0 

■i3o8 

0.    0 

•03075 

3Iin. 

3+7577 

4.  II 

36.  3o 

5.40 

•1325 

11.    3 

•03098 

0.48 

36.45 

0.  5o 

•i3i3 

o.3i 

•o3oqo 

0.    0 

54^8  58^0 

6.    4 

33.  5o 

5.54 

•l321 

1 1 .  43 

•03070 

0.53 

35.40 

1.    5 

•i3o7 

2.    0 

•o3i5o 

1.    0 

55  ■o  08  ^8 

6.25 

32.  20 

6.    4 

•i323 

12.  8: 

•03076 

1.    0 

36.^5 

1.  17 

■i3i4 

2.3o 

•o3i57 

2.    0 

55 -3  59 -I 

6.33 

32.35 

6.  19 

•l320 

12.34 

•o3o6o 

I.    2 

37.  20 

2.  i5 

■i3i7 

3.17 

•03193 

3.    0 

55  -6  59  -3 

1   " 

Th7 

indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  interred  from  observations  matle  with  tlie  'telescope  in  the  iinci 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  .agitation.    The  Symbol  (f)  denotes  that  the  re 

gister  has  failed  between  the  preceding  and  following  readings. 

L  he  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

lally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISC 5. 
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umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancie 

nt  manner.     The  Symbol  ***  dene 

tes  that  the  magnet  has 
^  and  following  readings. 

been  generally  in  a  state  of  agitation.   The  Symbol  (f )  denotes  that  the  reg 

ster  has  failed  between  the  precedin 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  0 

'  time  near  that  which  is 

recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

eewas  dislocated,  and  the  difference 

of  the  numbers  included 

by  the  brace  shows  tlie  amount  of  the  displacement. 

AT  THK  Royal  Observatory,  Greenwich,  in  the  Year  ]86.5. 
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idications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instanc 

es 

tl 

ley  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

^nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

b 

een  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 
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he  Symbol  ;  attached  to  a  time  denotes  that  the  readine  will  apply  equ 

aUy  well  to  a  considerable  range  of  time  near  that  which  is 

r{ 

corded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

b 

y  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186c 


(Iv) 


cj 

•S-l-S,- 

<u 

•9  ^-3  ,3 

a;     1   Readings 

<c 

si 

•s-l-s  d 

0      .1 

:^-. 

Readings 

a 

Western 

si 

illi 
it'll 

a 
1^ 

m 

-J    IxJL. 

si 

Western 

■sl 

i"^!! 

%i  m 

|l 

Thermo- 

P 

Ueclina- 

S  !3 
5  § 

ll 

^1 

meters.     || 

H 

Declina- 
tion. 

ij 

%\ 

'Ill 

% 

meters. 

^1 

it 

^-i 

^1 

1 

^g-WcS 

1 

|a>-l 

1 

ol 

ti-w=2 

\l>a 

1 

OS 

0% 

Apr.  14 

Apr.  1 4 

Apr.i5 

Apr.i5 

Apr.  1 5 

h         m 

0      j    0 

b         m 

8.40 

20.  35.  40 

10.44: 

-  -1344 

4.54 

20.41.     0 

5.  11 

•1341 

11.    7 

03.74 

9.13 

36.  20 

II.  I3 

•l322 

5.  11 

42.    0 

5.49 

•1329 

11.49 

o3i65 

9.57 

34.35 

11.36 

•i3i8 

5.27 

41.40 

6.26 

•1334 

11.58 

03170 

10.  i3 

35.00 

11.40 

•|32I 

5.54 

39.25 

6  29 

■i33o 

12.  18 

o3i5o 

10.  25 

35.    0 

12.  i5 

•i3i7 

6.30 

37.  10 

6.45 

■'329 

14-46 

03176 

10.35 

26.35 

12.27 

•l32I 

6.38 

37.  10 

6.58 

•i32o 

i5.3o  , 

03170 

10.54 

3i.  10 

13.43 

•i3i7 

7.  11 

3o.  40 

7-    7 

•l322 

15.46 

03146 

10.59 

31.25 

14.12 

•1325 

7.  19 

01.  20 

7.  10 

•i3i6 

16.41 

o3ioo 

II.  12 

33.  1 5 

14.29 

•l320 

|- 

7.26 

27.15 

7.33 

•1328 

18.  18 

o3o85 

11.29 

32.55 

i5.3i 

•1326 

7-39 

34.20 

7.48 

-.359 

18.28  i 

o3ioo 

II.  40 

32.25 

i5.5o 

•1321 

7.55 

35.50 

8.  i5 

•l320 

19.  '7  1 

o3ioo 

; 

,2.  Is 

34.55 

16.32 

•i326 

8.    5 

34.    0 

8.23 

•i325 

19.45  1 

o3o97 

12.58 

04.20 

16.43 

•l322 

8.22 

35.  i5 

8.48 

•1327 

20.    8 

o3iio 

i 

13.29 

3;  35 

17.25 

•1327 

9^    9 

33.    0 

8.56 

•i325 

22.    0 

o3o97 

13.40 

35.30 

19.40 

•l320 

1 

9.28 

3o.    0 

9.12 

■•329 

23.59 

o3ioo 

1 

13.53 

37.30 

19.53 

•i3i7 

9.58 

3i.    0 

9-37 

•l321 

1 

14.    9 

37.30 

21.59 

•I  307 

I 

10.  18 

35.  10 

10.  17 

•l322 

.4.16 

38.  20 

23.18 

•i3o8 

10.  25 

35.25 

10. 36: 

•i33o 

14.26 

06.45 

23.59 

•i3i4 

10.33 

30.    5 

10.52 

•i325 

14.59 

36.    0 

1 

10.48 

22.55 

11.  18: 

•1339 

15.23 

33.55 

j 

10.  56 

22.55 

11.34 

•i3i8 

15.41 

33.30 

II.  i3 

28.    5 

11.48 

•i3ii 

1 

.6.    2 

36.  10 

11.08 

35.15 

12.  11: 

■I  332 

16.26 

34.25 

! 

11.54 

3i.    0 

12.40 

■1335 

i 

17.  18 

34.35 

12.    8 

28.50 

.3.    4 

•1327 

17.31 

33.30 

13.    9 

29.  10 

13.  14 

•i33o 

18.    9 

32.25 

i3.  11 

27.55 

13.39 

■l322 

18.21 

32.  3o 

13.29 

27.55 

14.    2 

•l320 

\ 

18.35 

32.     0 

13.55 

3o.5o 

14.30 

•i32o 

18.41 

32.  3o 

i        1 

14.27 

32.  20 

14.39 

■i3i8 

'9-    9 

3i.3o 

14.33 

3i.  i5 

15.    0 

•i325 

19.37 

32.  5o 

14.43 

32.  10 

i5.    6 

•i323 

20.    2 

32.     0 

i5.    9 

32.  20 

i5.  .4 

•i325 

20.  54 

34.    0 

1 5.  35 

39.40 

i5.  18 

•l322 

21.  12 

34.    0 

15.43 

38.  20 

16.    4 

■1339 

21.47 

35.30 

1 5.  55 

39.20 

16.    7 

•1337 

21.58 

35.    0 

16.    8 

42.50 

16.27 

■1348 

22.57 

37.    5 

16.  II 

42.50 

16.35 

•1346 

23.27 

37.30 

16.  18 

43.55 

17.    3: 

•i35i 

23.43 

38.  35 

16.32 

43.55 

17.35 

•i335 

23.59 

39.    5 

16.  52 

17.  5 
17.  17 

38.15 
37.25 
38.  10 

18.    2: 
18.  22 
18.41 

•13+0 
•1329 
■i33i 

Apr.  1 5 

Apr.  1 5 

Apr.  1 5 

Apr.  1 5 

0.    0 

20.  39.    5 

0.    0 

•i3i4 

0.    0 

•o3ii5 

1.    0 

57-0 

58-9 

17.32 

39.30 

19.  17 

■i325 

I.    4 

40.    0 

0.53 

•i3i9 

0.59 

•03142 

3.    0 

57-4 

59 -o 

17.49 

36.    0 

19.30 

•i3i6 

1.33 

43.    5 

I.  18 

•1337 

1.55 

•00170 

Max. 

57  ^4 

ag'i 

18.    8 

31.25 

19.43 

•.304 

1.55 

43.    5 

1.43 

•i33i 

2.26 

•o3i6o 

9.    0 

57-2 

59 -o 

18.  i3 

3o.  3o 

20.    7 

•i3o5 

2. 11 

43.45 

1.57 

•i33o 

2.48 

•o3i8o 

Min. 

55^8 

57-0 

18.22 

29.30 

2Q.  23 

•1295 

j 

2.26 

42.    0 

2.  12 

•.334 

3.  10 

/•o3i7o 
V03190 

22.    0 

55^8 

57^2 

18.43 

31.    5 

20.  32 

•,295 

2.37 

40.55 

2.46 

•1320 

18.58 

31.    5 

21.  10 

•1272 

2.47 

41.    0 

3.12 

•I  332 

5.3o 

•o323o 

•9.«7 

33.    0 

22.      4 

•1287 

2.56 

42.  10 

3.26 

•i323 

6.    3 

•o325o 

.9.23 

34.30 

22.  25 

•12S2 

3.    9 

41.35 

*-#* 

7.  19 

•03265 

19.27 

32.    5 

23.      2 

•1288 

3.57 

41.  20 

4.  14 

•i33i 

7.28 

•03252 

19.36 

32.45 

23.  43 

•i3o5 

4.    8 

40.30 

4.25 

•,339 

7.35 

•03257 

19-42 

3i.3o 

23.  59 

•100+ 

4.24 

41.  10 

4.37 

■i338 

8.    2 

•03217 

19.54 

31.35 

4.3i 

40.30 

4.52 

•.343 

10.27 

•o32o6 

19.58 

3i.    0 

4-47 

41.35 

•1340 

10.54 

•03170 

20.    6 

33.    5 

For  tl 

10  Horis 

ontal  and  Vertical  Forces,  i 

icreasinf 

;  readings  denote  ii 

icreasing  forces. 

(Iviii) 


Indications  of  the  Magnetometees 


d 

Is 

j     Western 
Declina- 

i 

■SB 
'5_| 

J 

Force    in 
the  whole 
ncorrecttd 
iperaturc. 

d 

11 

Readings 

of 
Thermo- 
meters. 

i    i 
1  IS 

Western 
DeeUna- 

mtal  Force  in 
of  the  whole 
uncorrected 
emperature. 

^  a 

■mi 

£ 

il 

&  n 

Readings 

of 
Thermo- 
meters. 

l-M 

ei  M 

S-xi 

No'g 

leg 

fH  V 

f^-i 

is 

u 

S  m 

-."s§i 

1^ 

.    . 

.  . 

1 

tion. 

°J 

0  0 

n 

si 

^i 

s 

tion. 

^  g 

^li 

it 

Apr.  1 8 

Apr.18 

Apr.  1 8 

1 

j  Apr.  1 8 

Apr.  1 8 

1 

° 

° 

3.32 

20.  43      0 

4.12 

•1336 

1 3.  18 

•03370 

!i8.  17 

20.  Si.  25 

22.  10 

•i3i9 

3-47 

43.30 

4.34 

•i3:4. 

14.25 

•03400 

18.28 

30.45 

22.14 

•i3i5 

3.53 

42.40 

4.53 

•i3<!8 

i5.  i5 

•03390 

18.39 

31.35 

22.24 

•l320 

4-    9 

44.    0 

4.58 

•1367 

15.33 

•03395 

18.54 

28.55 

22.41 

•i3i5 

1 

4.23 

42.55 

5.19 

•i33o 

16.30: 

•03340 

19.    6 

29.  3o 

22.55 

•i3i9 

1 

4.28 

39.    5 

5.3o 

•1334 

17.  II 

•o336o 

19-    9 

28.30 

23.26 

•i3i7 

j 

4.39 

19.45 

5.39 

•1328 

.8.    4 

•o338o 

**•» 

23.41 

•i3i5 

4.54 

34.  20 

6.27 

•i33i 

18.49 

•03390 

|20.  14 

33.40 

23.59 

•i323 

; 

4.58 

34.  20 

6.42 

■1337 

*** 

20.47 

32.     0 

5.    2 

35.    5 

7-    4 

•i33i 

19.33 

•03400 

I2I.2I 

33.    0 

5.    9 

35.    5 

7.14 

•i33- 

20.37 

•03390 

121.26 

35.  5o 

5.  i3 

36.55 

7.29 

•i33i 

22.    3 

•03400 

I2I.34 

34.    0 

5.24 

36.  55 

7.57 

•i336 

23.59 

•03382 

121.39 

35.    0 

1 

1 

5.3o 

38.  i5 

8.  10 

•133+ 

21.53 

32.    5 

5.43 

38.40 

8.  21 

•i325 

22.    0 

32.  3o 

5.56 

37.35 

8.40 

•1339 

22.    5 

34.  35 

6.    9 

37.40 

9.  10 

■l322 

22.  10 

33.35 

1 

6.25 

36.20 

9.39 

•i33i 

22.  26 

35.  5o 

6.39 

36.35 

9.58 

■1327 

(t) 

1 

6.57 
7.  14 

36.    0 
35.  5o 

10.  12 
10.  26 

•i33i 
•1026 

!                1 

Apr.  19 

Apr.  1 9 

Apr.  1 9 

Apr.  1 9 

7-29 

34.10 

11.35 

•1339 

(t) 

0.    0       •i323 

0.    0 

•c33,l2 

0.    0 

58-8 

60 -6 

7.57 

35.    0 

11.4, 

•1334 

C.26 

20.  3q.    0 

0.  26  !    ^1317 

0.55 

•03404 

I.    0 

59-0 

60  •q 

8.    8 

33.    0 

11.47 

•1043 

0.55 

39.55 

0.38 

•l322 

2.57 

•03410 

2.    0 

59-0 

61 -3 

8.  II 

33.    0 

12.    4. 

•i33i 

1.    I 

09.    0 

I.    4 

•1325 

3.  i3 

•03453 

3.    0 

5q^I 

61 -I 

8.  29 

24.30 

12.  25 

■1357 

1.56 

3q.  3o 

1.35 

•i3i3 

3.17 

•03446 

Max. 

60  •o 

61 -4 

8.43 

27.    5 

12.40 

•1337 

2.    4 

38.55 

#*« 

3.39 

•03460 

g.    0 

59-5 

61 -I 

9.    8 

28.  i5 

12.56 

M329 

2.28 

40.15 

2.    4. 

•i3o5 

4.30 

•03435 

21.    0 

58^6 

59  -J 

9.23 

30.35 

i3.  II 

•i33o 

2.46 

39.25 

2.40 

•i3i3 

5.32 

•03427 

22.    0 

58^7 

59  •g 

9.31 

29.30 

13.22 

•I  335 

2.58 

30.55 

2.58 

•1283 

6.33 

•03437 

23.    0 

58^3 

59-6 

9.58 

3i.5o 

13.46 

•1322 

3.11 

29.30 

3.  II 

•i3i6 

7.43 

•03455 

Min. 

58-3 

59-5 

10.    6 

33.    5 

14.    4 

•1325 

3.14 

27.35 

*** 

8.46 

•03430 

10.45 

33.25 

14.23 

•i325 

3.39 

33.55 

3.29 

•i323 

8.57 

•03437 

11.44 

3j.  20 

14.40 

•i33i 

3.55 

35.  3o 

3.49 

•i3i6 

9.  i5 

•03420 

.1.59 

43.55 

14.04 

•i328 

4.31 

37.    0 

4.28 

•i3i5 

9-4' 

■03410 

12.  i5 

34.10 

i5.    5 

•i32o 

4.40 

36.  40 

4.40 

•1323 

10.    3 

•03370 

12.38 

37.  20 

i5.  20 

•l3iq 

4.53 

37.    0 

4-49 

•i3i8 

10.28 

•03366 

12.54 

33.    0 

16.  10 

•i32S 

4.56 

36.  35 

5.12 

•1317 

10.  57 

•03390 

i3.  10 

3!.  25 

16.43 

•i3i9 

5.13 

36.35 

5.25 

•l32I 

12.    8 

■03398 

.3.24 

32.35 

16.53 

•1327 

5.59 
6.    9 

35.  40 

5.3i 

•i3i8 

12.53 

■03395 
•03390 

13.52 

3i.3o 

17.  11 

•1334 

34.35 

5.46 

•i325 

i5.  10 

13.59 

29.55 

17.17 

•1327 

6.22 

34.  45 

6.22 

•i323 

16.  5o 

•03385 

14.13 

3o.  25 

18.    2 

•1337 

6.39 

3T.7o 

6.34 

•i3i7 

18.35 

•03392 

14.26 

29.  10 

18.  i3 

•i325 

6.59 

3i.3o 

6.43 

•l321 

19.13 

•03390 

14.41 

26.50 

18.26 

•i33i 

7.  11 

27.30 

7.  14 

•i3o6 

20.  38 

•03370 

i5.    6 
10.  14 

32.  i5 

33.  20 

18.38 
18.45 

•13.9 

■l320 

7.16 
7.26 

28.35 
28.40 

7.40 
7.52 

•i3io 

•l322 

21.    7 

/•03365 
Vo3386 

15.29 

36.55 

19.    2 

•i3io 

7.38 

28.    0 

8.  12 

•i3i7 

23.  i3 

■o336o 

10.41 
16.    0 

37.  20 

19.  i3 

■i3i5 

8.    4 

32.45 

8.35 

•i3i8 

23.59 

■03370 

39.  3o 

19.  17 

•i3io 

8.3q 

33.35 

8.5o 

•i3i3 

16.  24 

3q.  5o 

19.24 

•i3i6 

8.55 

25.  3o 

9.  10 

■i33i 

16.  40 

33.50 

19-49 

•i3io 

9.    9 

27.50 

9.  22 

•i32o 

16.57 

33.  35 

20.  12 

•i3i7 

g.  i3 

27.55 

9.  27 

•1323 

17.    8 

36.    5 

21.      O- 

•l3l2 

9.25 

33.    5 

9- 34 

•i3i8 

17.  11 

17.41 

33.  10 
3o.3o 

21.  iq 
21.26 

•i3o3 
•i3o8 

9.29 
9.38 

34.35 
29.  10 

9-49 
10.  10 

•1357 
•1324 

17.  58 

3i.  40 

21.37 

•1297 

9-44 

36.    0 

10.  14 

•1324 

18.    9 

29.  20 

21.46 

•1297                 j 
1 

9^58 

37.30 

10.  3i 

•I3l2 

1 

The  inc 
obs 
den 
tea 
the 

ications  are  taken  from  the  sheets  of  the  '. 
errations  made  with  the  telescope  in  the  an 
otes  that  the  register  has  failed  between  the 
considerable  range  of  time  near  that  which 
numbers  included  by  the  brace  shows  the 

Photograph! 

cient  manne 
preceding  a 
is  recorded 

amount  of  t 

c  Record,  except  where  an  asteri 
r.     The  Symbol  ***  denotes  that 
nd  following  readings.     The  Syi 
A  brace  denotes  that  at  this  ti 
he  displacement. 

sk  is  attached  to  the  number,  in 
the  magnet  has  been  generally  in 
nbol  :  attached  to  a  time  denotes  t 
me  the  curve  of  the  Vertical  Fore 

Thich  ins 
a  state  0 
hat  the  r 
e  was  dis 

tances  they  are  inferred  from 
r  agitation.     The  Symbol  (f) 
ading  will  apply  equally  well 
located,  and  the  difference  of 

April  if 

J.  After  22".  30".  damper  experiments  wi 

th  the  Decl 

nation  JIagnet  were  in  progress. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 


aix) 


i 

il 

Western 
Declina- 

^1 

111! 

mi 

go 

1 

II 

Readings 

of 
Thermo- 
meters. 

i       -^ 

i     ■?  S 
11 

Western 
Declina- 

if 

W-i 
llfl 

11 

il|[ 

i 

•SH 

n 

Readings 

of 
Thermo 
meters. 

n:  -■  '  -  •   -I 

s 

tion. 

m 

°l 

^  i 

SI 

SI 

1          <-; 

tion. 

'J 

sitl 

Api-.i_9 

Api--j.9 

1 

Apr.  20 

Apr.  20 

1 

1 

1,"      m 

. 

10.  lO 

20.  Si.  25 

10.  43 

•,3.7 

6.17 

20.35.    0 

5.5i 

•l3i3 

lo.  i6 

33.10 

10.48 

•i3i4 

6.25 

34.55 

6.16 

•i3i9 

lo.  36 

26.30 

•1320 

6.38 

35.    5 

6.54 

•I3l2 

10.46 

25.  3o 

II.  25 

•I  009 

1 

6.52 

33.55 

6.57 

•i3i5 

11.  i3 

29.  25 

12        8 

•i3io 

7.    8 

34.    5 

7.  10 

•i3o9 

1 

11.26 

29.30 

12.  5l 

•i3i7 

7.  12 

33.30 

7.21 

•l3o9 

11.49 

30.25 

13.14 

•loii 

7.24 

34.    0 

.7-26 

•i3o5 

[ 

12.  12 

33.30 

13.07 

•i3i6 

7-29 

33.  3o 

7.34 

•I  309 

: 

1 

12.25 

2,3.    0 

14.26 

■i3i3 

1 

7.38 

34.    0 

7.45 

•i3io 

12.56 

33.  3o 

14.35 

•i3i5 

t      1 

7.57 

32.35 

8.    8 

•i3i9 

i3.  16 

35.35 

i5.  12 

■i3i3 

1 

8.11 

34.    0 

8.54 

•i3o6 

13.55 

33.    5 

i5.  23 

•1007 

[ 

8.55 

33.25 

9.15 

•i3i9 

14.  17 

33.    0 

16.  ig 

•i3o8 

9.    9 

3o.  55 

9.34 

•i3i9 

14.25 

32.35 

17.  17 

•i3i5 

9.  16 

30.55 

9-49: 

•1326 

14.27 

33.35 

17.20 

•I3l2 

i 

9.26 

25.  3o 

10.    4 

•i3i7 

I 

.4.35 

33.35 

17.35 

•i3i4 

9.40 

26.  i5 

10.  20 

•i3i6 

i     i 

14.41 

32.    5 

18.  20 

•I  304 

9.58 

28.35 

10.42 

•I  304 

i5.    9 

33.    0 

18.39 

•i3o9 

1 

10.  10 

27.  00 

10.57 

•i3o7 

i5.i6 

32.15 

18.  5o 

•i3o8 

i 

10.  27 

00.  25 

11.28 

•i3o3 

i5.  28 

33.40 

19.35 

•i3i3 

10.41 

29.  35 

11.38 

•i3o8 

1 5.  56 

34.  10 

*** 

10.  56 

3o.    5 

11.42 

•i3o3 

16.  24 

32.35 

21.    7 

•i3o5 

1 

10.59 

3i.    0 

*»* 

16.39 

33.  3o 

21.  17 

•i3i9 

i 

11.24 

30.55 

16.24 

•i3io 

16.  56 

32.     0 

23.  40 

•i3i9 

31.  5o 

•i3o5 

17-38 

31.35 

23.59 

•1324 

11:43 

31.35 

18:    7 

•i3ii 

17.55 

3o.  20 

12.    0 

32.30 

18.14 

•i3o8 

18.    5 

3i.  20 

1 

12.58 

33.20 

ig.  10 

•i3i4 

,8.    9 

3i.  20 

1 

13.  3i 

33.    0 

20.    1 

•i3o4 

18.17 

29.  25 

14.    0 

32.20 

20.42 

•i3o3 

18.  38 

30.35 

j 

14.46 

32.  10 

21.    6 

•i3o7 

i8.5i 

29.30 

1 

l5,2I 

3i.5o 

22. +1 

•i3o3 

19.  n 

29.35 

15.38 

3o.5o 

23.09 

•1006 

19.  20 

29.    5 

1 

15.47 

3i.  10 

1 

19.54 

3o.    0 

I 

16.35 

3o.  3o 

; 

20.  II 

3o.    0 

16.54 

32.  40 

20.41 

3i.    5 

'7-    9 

32.55 

' 

1 

20.47 

32.  25 

17.13 

33.30 

1 

20.58 

32.35 

; 

17-38 

33.    0 

21.    9 

32.    5 

17-56 

33.55 

1 

21.  12 

33.20 

18.    9 

32.50 

22.13 

35.  3o 

18.26 

32.  25 

(t) 

18.35 

32.55 

19.    8 
19.25 

31.35 
3i.  20 

Apr.  20 

Apr.  20 

Apr.  20 

Apr.  20 

(t) 

0.    0 

•1324 

0.    0 

•03370 

0.    0 

58-4 

59^2 

19.39 

3o.    0 

0.  26 

20.  37.  3o 

0.  27 

•1006 

0.39 

•o338o 

I.    0 

58-7 

60  -7 

19.54 

30.35 

I.    I 

37.30 

1.25 

•i3i5 

2.54 

•03417 

2.    0 

59-2 

62-8, 

20.  14 

30.55 

..43 

36.    0 

i.5i 

•i3io 

3.40 

•03440 

3.    0 

59^1 

62  -q 

21.24 

33.  1 5 

2.    9 

36.    0 

2.27 

•i3i8 

5.26 

•03456 

Max. 

60  •o 

63-5 

121.53 

33.    5 

1 

2.26 

36.35 

*** 

6.45 

•03467 

9.    0 

597 

62  •o' 

'22.57 

36.    0 

' 

[ 

2.54 

36.    0 

3.34 

•i3i3 

7-47 

•03460 

Min. 

57-6 

59-2' 

(t) 

1 

3.  11 

3.27 

35.30 

3.48 
4.32 

■i3i7 
•I3i4 

8.56 

•03457 
•03430 

21.    0 

57-8 

59-5 

20.59 

37.35 

1 

35.  1 5 

9.55 

4.29 

35.  3o 

4.5. 

•i3o8 

16.49 

•03395 

Apr.  2 1 

Apr.  21 

2 1 

1 

4.43 

34.40 

5.    7 

•i3ii 

18.    3 

•o338o 

0.    0 

20.  37.  35 

0.    0 

•i3o6 

0.  0 

•o335o 

I.  0 

08  •76.  -6 

5.    8 

33.50 

5.  18 

•i3i4 

22.  i5 

•o335o 

I.  II 

38.55 

I.  18 

•I  304 

3.   I 

•03417 

3.  0 

58-8'6i  -8 

5.  16 

34.15 

5.26 

•i3ii 

23.59 

•o335o 

2.28 

36.55 

3.25 

•i3ii 

3.37 

•03412 

Max. 

60  ^2  62  'O 

5.55 

33.25 

5.40 

•i3i7 

3.  i3 

36.  3o 

3.52 

•i3o6 

7.18 

•03435 

9.    0 

59  •ojez  •o 

For  the  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  increasing 

forces. 

April  ig'\ 

22*^.  20™.  to  April  20'*.  0''.  20™.  Damper  experiments 
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Indications  of  the  Magnetometers 
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The  indications  are  taken  from  the  sheets  of  the  Photograpliic  Kecord,  except  -where  an  asteris 

k  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

obserrations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  tha 

the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (t) 

denotes  that  the  register  has  failed  befween  the  preceding  and  following  readings.     The  Sy 

aibol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this 

time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference 

of  the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

April  21.     From  22''.  20".  to  2,:)''.  y/K.  damper  experiments  wi 

h  the  Declination  Magnet  were  in  progress. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 
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imber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancie 

nt  manner.     The  Symbol  ***  dene 

tes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  precedir 

g  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

illy  well  to  a  considerable  range  of 

time  near  that  which  is 

recorded.     A  brace   denotes  that  at  this  time  the  curve  of  the  Vertical  Fore 
by  the  brace  shows  the  amount  of  the  displacement. 

e  was  dislocated,  and  the  difference 

of  the  numbers  included 

AT  THE  Royal  Observatort,  Greenwich,  in  the  Year  1865. 
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rom  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has     j 

been  gener.illy  in  a  s 

tate  of  agitation.    The  Symbol  (t)  denotes  that  the  register  has  failed  between  the  precedin 

g  and  following  readings. 

The  Symbol  :  atta 

3hed  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of 
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denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference 

of  the  numbers  included 

by  the  brace  shows 

the  amount  of  the  displacement. 
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ndications  are  taken  from  the  sheets  of  the  Photographic  Record, 

except  -w 

rhere  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  ohservations  made  with  the  telescope  in 

the  anc 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  th 

at  the  re 

gister  has  failed  between  the  preceding  and  following  readings. 

rhe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will 

apply  eq 
rtical  Fo 

ually  well  to  a  considerable  range  of  time  near  that  which  is 
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ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Ve 

rce  was  dislocated,  and  the  difference  of  the  numbers  included 

jy  the  brace  shows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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otugraphic  Kecord,  except  where  an  aster 

isU  is  attached  to  the 

lumber,  in  which  instances  they  are  inferred  from 

ob 

servations  ma 

de  with  the  telescope  in  the  anci 

nt  manner.     The  Symbol  ***  denotes  tha 

t  the  magnet  has  been 

-enerally  in  a  state  of  agitation.     The  S}Tnbol  (f) 

de 

notes  that  the 

register  has  failed  between  the  p 

eceding  and  following  readings.     The  Sy 

mbol  :  attached  to  a  ti 

me  denotes  that  the  reading  will  apply  equally  well 

to 

a  coDsiderahl 

e  range  of  time  near  that  which  if 

recorded.     A  brace  denotes  that  at  this 

ime  the  curve  of  the  "V 

ertical  Force  was  dislocated,  and  the  dilference  of 

th 

>  numbers  in 

iuded  by  the  brace  shows  the  an 

aount  of  the  displacement. 

May  ic 

■<.  From  21" 

25"'.  to  23^  59".  the  damper  0 

f  the  Declination  Magnet  was  placed  exj 

erimentally  in  variou 

positions,  but  no  difficulty  has  been  experienced 

"  in 

measuring  tl 

e  ordinatcs  of  the  photographic 

curve  during  this  time. 

:.rav  I 

".  ii".  25". 

0  12''.   o*".  1.5'".  Pamper  experii 

lents  with  the  Declination  Magnet  were 

n  progress,  but  the  p 

jsition  of  the  Magnet  -was  Tery  sUghtly  affected, 

an 

Q  the  ordiuat 

PS  have  therefore  been  read  out 

as  usuah 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 


Ixix) 


i 

Western 
Declina- 

J 

if 

ill 

■:|li 

S  ^  2-  -s 

1 

Keadinjjs 

of 
Thermo- 
meters. 

0 
II 

Western 
Declina- 
tion. 

11 

nil 

mi 

J 

mi 

II 

Readings 

of 
Thermo- 

Sec 

0  1 

0  rt 

f^.i 

f^  "i 

9& 

li^l 

leg 
0  1 

ilii 

a 

1 

J§-w-° 

ri^M 

t~ 

sl 

s 

s 

sit-e 

S 

ii>S 

§ 

May  1 2 

M--'7,;,2 

May  12 

May  12 

May  1 3 

May  13 

May  1 3 

, 

h        m 

3.29 

20.37.  l5 

2. 35 

•i3o3 

19.    I 

•o332o 

Mill. 

55-8 

56'^9 

8.53 

20.  28.  5o 

9.33 

•l320 

16.  38 

•03396 

5.53 

32.     0 

3. 12 

•i3io 

19.30 

•o33i6 

21.0 

56  •o 

57^0 

9.    3 

29.55 

q.  42 

•i3i5 

16.47 

•c338o 

7.    6 

31.20 

4.    6 

•i3o8 

21.    9 

•o33oo 

9.  12 

29.  55 

9.54 

•12c,q 

17.  10 

•03362 

8.29 

3i.    0 

4.  17 

•l3l2 

23.59 

•03278 

9-31 

3o.  i5 

10.  14 

•I3i2 

17.23 

•03370 

9.  iq 

32.35 

5.  13 

•i3i9 

9.55 

28.  20 

10.38 

•1349 

17.54 

•03367 

9.32 

32.     0 

!?■  *  -i- 

10.    9 

3i.3o 

10.49 

•1282 

18.     1 

•o336o 

10.  3g 

32.    0 

7.    0 

•l322 

10.  14 

29.    5 

11.    5 

•i33i 

18.     q 

•03370 

II.    9 

3i.3o 

8.55 

•1014 

10.  24 

22.    0 

11.  18 

•i3oi 

18.23 

•o336o 

1 

12.53 

32.     0 

9.18 

•i3i8 

10.  27 

2  5.  40 

II.  25 

•1297 

18.39 

•o335o 

13.43 

3 1.  35 

9.41 

■i3i4 

10.  3o 

22.  10 

11.40 

•i3o3 

19.  10 

•o335o 

14.54 

31.20 

10.  27 

•i3i8 

10.40 

28.35 

11.45 

•1295 

19.  20 

•o3358 

16.52 

31.35 

11.14 

•i3i4 

10.54 

13.35 

1  I .  .")6 

•I2q5 

20.  i5 

•o333o 

1 

18. 38 

28.55 

14.40 

•i3i6 

11.13 

2q.  55 

12.    9 

•i3o5 

20.  25 

•o33io 

i 

18.57 

28.55 

1 5.  12 

•  1 3 1 5 

11.33 

23.45 

12.  1 3 

•.296 

20.37 

•o3320 

i 

19.22 

27.    5 

17.  10: 

•i3i8 

'11.44 

27.50 

12.  23 

•l3oq 

20.58 

•o333o 

19.28 

27.    5 

21.57 

•1291 

11.48 

27.50 

12.44 

■i3o3 

21.43 

•o335o 

19.39 

27.35 

22.  21 

•1291 

11.  55 

28.  25 

.2.49 

•i3og 

23.59 

•o336o 

20.    1 

27.    5 

23.      8 

-i3oo 

11.59 

27.30 

i3.    7 

•i3o6 

20.  n 

27.  35 

23.  47 

•i3o3 

12.    4 

28. 10 

1 3.  44 

■l3l2 

20.27 

26.30 

23.59 

•1297 

12.  i3 

25.  3o 

13.52 

•l3o8 

20.42 

28.    0 

12.3+ 

24.30 

14.    4 

•i3ii 

21.16 

29.    0 

i3.i. 

32.    0 

.4.13 

•i3o8 

21.26 

3o.    0 

[13.39 

32.  3o 

14.  20 

•i3ii 

22.    1 

33.30 

■4-    9 

.    3i.  20 

14.37 

•i3o5 

22.    8 

35.    0 

14.37 

3i.  10 

14.44 

•i3o7 

23.15 

39.20 

i5.  53 

28.50 

i5.    7 

•i3oi 

23.49 

39.40 

"(t) 

16.  II 
16.23 
16.  36 
16.43 

33.    5 
3i.3o 
33.    0 
3i.  5o 

i5.  i5 
15.23 
15.27 
i5.  3g 

•I  309 
•I  304 
•i3o6 

•l302 

Mayi3 

Mayi3 

May  13 

May  1 3 

~~ 

(t) 

0.    0 

•1297 

0.    0 

•03278 

Min. 

56-7 

58^3 

16.53 

\'**° 

15.54 

•i309 

I.    0 

20.46.  28» 

0.  12 

•i3o9 

I.    2 

•o32q5 

I.    0 

56-9 

58^8 

16.    9 

•i3o5 

J- 47 

48.40 

..48 

•i325 

3.18 

r-o3355 
V03370 

3.    0 

57  ^059  -0 

17.    9 

28.55 

16.  20 

•i3i3 

2.  23 

47.    0 

2.  21 

•i3i6 

9.    0 

577 

5q  •o 

17.23 

3i.3o 

16.  3i 

•i3o9 

2.41 

47.20 

*** 

5.    3 

•03395 

M.ix. 

58-7 

6i-2 

17.  27 

29.40 

16.  40 

•i3i5 

3.  11 

46^-/5 

3.    9 

•i3i9 

5.12 

•03410 

22.    0 

577 

59  -o 

17.52 

29.    0 

17.    0 

•i3io 

3.49 

•i3o3 

5.33 

•03400 

17.54 

25.  i5 

17.    7 

•i3i7 

3.43 

43.30 

4.26 

•i3i4 

6.    3 

•03412 

18.    3 

28.  i5 

17.  i3 

•i3o8 

4.26 

41.20 

4.44 

•1327 

6.34 

•03420 

.8.    9 

27.30 

*** 

4.53 

42.    5 

4.56 

•1326 

6.43 

•03415 

18.23 

31.25 

17.52 

■i3i7 

5.    6 

43.    0 

5.  17 

•1342 

7.    3 

•03430 

18.26 

29.  10 

17.56 

■i3o6 

5.23 

42.25 

5.  3 1 

•1333 

•03422 

18.34 

31.35 

18.    5 

•i3i7 

5.3o 

43.    0 

5.52 

•i339 

7.  33 

•03450 

18.  40 

00.    0 

18.47 

■i3o6 

5.45 

43.    0 

6.11 

•1333 

8.21 

•03440 

18.52 

3i.  40 

.9.    8 

•1295 

5.56 

42.  10 

6.12 

•1338 

8.39 

•03430 

•9-    4 

29.40 

.9.13 

•1298 

6.    5 

41.  20 

6.  17 

■1333 

8.44 

•03440 

19.  12 

32.    5 

«9-49 

•1264 

6.11 

40.45 

6.28 

•1345 

10.    2 

•o338o 

19.38 

3i.  10 

20.  17 

•1285 

6.23 

41.35 

6.  40 

•1342 

10.  19 

•03390 

19.  53 

37.  20 

20.  26 

•1261 

6.32 

40.40 

6.53 

•1346 

.0.46 

•03290 

20.    9 

39.30 

20.35 

•1272 

6.47 

41.    0 

7.    8 

•I  333 

10.49 

•o32qo 

20.  12 

38.  i5 

20.42 

•1266 

6.56 

36.    0 

7.  12 

•1335 

10.  57 

•o323o 

20.22 

38.    5 

20.44 

•1275 

7.    0 

36.    0 

7.28 

•1327 

II.  18 

•o33io 

20.  28 

34.15 

20.  56 

•1265 

7-    9 

3,5.    5 

7.53 

•i3i9 

1 1.  29 

•03295 

20.41 

34.15 

21.  18 

•1267 

7.33 

35.20 

8.    4 

•i323 

11.47 

•03290 

21.11 

43.30 

21.48 

•1296 

7.43 

34.  5o 

8.  3o 

■i3o7 

.2.25 

•o33io 

[21.24 

42.40 

22.    0 

•i3oi 

8.    0 

29.    5 

8.44 

•l3iq 

12.  3l 

•o33io 

21.27 

40.  10 

22.    8 

•1286 

8.  16 

3o.  10 

8.55 

•l3i5 

12.  39 

•03340 

21.44 

39.  3o 

22.  II 

•1297 

8.28 

25.     0 

9.16 

•l321 

i3.  14 

•03370 

[ 

j-39 

45.  i5 

22.  16 

•1277 

For  tlic  Iloriz 

ontal  and  Vertical  Forces,  ii 

creasing 

readings  denote  in 

Teasing  forces. 

, 

Indications  of  the  Magnetometers 


WesterQ 

J 

mi 

J 

J 

i4eadings 

of 
Thermo- 

%'^ 

Western 

•e\! 

nil 

6 

ilii 

a" 

Readings 
Thermo- 

il 
1 

Declina- 
tion. 

u 
'1 

mi 

If 

i 

is 

meters. 

Declina- 
tion. 

5  s 

"1 

'1 

11 

0  § 

meters. 

M 

Si 

5l 

^1 
OS 

:S[ayi3 

May  1 3 

\'"-''i+ 

MayH 

May  ,4 

2  2.  45 

20.  4+  55 

22.  25 

•1285 

h 

° 

° 

7.3I 

20.  38.  40 

'I.  4°3 

•1327 

19.52 

•03382 

° 

° 

22.53 

46 

40 

22.32 

•1276 

7-41 

39.    5 

9-  14 

•i3i3 

21.    1 

03370 

23.      I 

46 

0 

22.37 

■1286 

7.53 

34.    0 

9.  17 

•i3i7 

21.  3o 

•o338o 

23.11 

49 

0 

22.  42 

•1281 

7.58 

2,i.  40 

9.34 

•.297 

23.59 

•03373 

23.23 

48 

0 

22.52 

•1296 

8.    9 

25.  40 

9.55 

•1297 

23.47 

49 

5o 

*** 

8.22 

28.40 

10.    0 

•.307 

23.59 

5o 

0 

23.  i3 

•.275 

8.  37 

20.  40 

10.  1 1 

■•f°9 

23.  20 

•1285 

8.4. 

20.  40 

10.  18 

•i3o3 

23.  24 

•1276 

q.  16 

3o.    5 

10.25 

;;3o9 

23.  47 

•I2q3 

9.25 

29.  55 

10.41 

25.  59 

•1283 

9.  3q 
9.45 
9.58 

25.  40 

10.  49 

11.  4 
II.  i5 

■1294 
•1293 
•1286 

May.  4 

May  14 

Mayi  + 

;\Liy  14 

22.  20 

0.    0 

20.  5o.    0 

0.    0 

•1282 

0.    0 

•o336o 

I.    0 

57  ^8  59  •q 

10.  1 1 

19.  20 

11.  19 

•1278 

0.    7 

48.35 

0.    5 

•1275 

0.34 

•03387 

Max. 

58  ^5  60  -6 

10.02 

26.  5o 

1 1.  26 

•1288 

0.14 

5o.    0 

0.  14 

•1286 

0.41 

•o338o 

9.    0 

57  •8  57-8 

10.  41 

27.    5 

11.40 

•1275 

0.22 

49.    5 

o.3i 

•1291 

I.    2 

•034.5 

Min. 

55-8 

57^8 

1 0.  54 

29.10 

II. 5i 

•1296 

0.34 

49.55 

0.43 

•1267 

1.23 

•00420 

21.    0 

57-1 

59-4 

II.    8 

25.  3o 

12.  i3 

•loH 

0.45 

48.    0 

I.    5 

•1295 

1.37 

•00457 

11.24 

37.50 

12.34 

•i3c7 

I.    0 

49.55 

I.  25 

•1262 

1.40 

•03450 

.1.33 

cyo.  00 

12.41 

•i3oo 

(t) 

1.40 

•I2qi 

1.53 

■03460 

12.24 

a.     0 

10.  I. 

•I2q5 

>■    4 

5o.3o 

..54 

■1268 

2.  11 

•03490 

12.27 

29.40 

13.21 

•i3o3 

1.28 

47.    5 

2.    9 

•1286 

2.  19 

•03465 

12.  00 

29.40 

10.33 

•1299 

1.40 

51.45 

2.  21 

•1252 

2.  3o 

•03484 

12.53 

29.     0 

13.43 

•ioo3 

1.46 

49.    5 

2.32 

•1271 

2.  59 

•00480 

10.    8 

3o.    0 

14.    4 

•.298 

1.55 

49.    5 

2.  5o 

■'2/9 

*** 

1 3.  II 

32.45 

.4.14 

•l3o2 

1.58 

45.30 

3.    4 

•1293 

3.33 

•00480 

.3.23 

32.  20 

14.34 

■i3oo 

2.    9 

46.    0 

3.    9 

•1292 

*** 

**• 

.5.    I 

•i3o4 

2.  16 

49.30 

3.17 

'IIP 

3.45 

•03490 

.3.56 

36.    0 

16.41 

•i3oo 

2.26 

44.40 

4.  14 

.03480 

■  4.54 

33.    5 

16.49 

•.3o2 

2.33 

45.    0 

3.37 

•1294 

4.29 

•03490 

15.37 

3..30 

17.    4 

•1298 

2.52 

45.    0 

3.48 

•i3o9 

5.  n 

•03487 

15.55 

3..  40 

17.  19 

•1299 

2.55 

42.40 

4.    6 

•1298 

5.25 

•o35oo 

16.    0 

32.30 

17.25 

•1294 

3.    8 

42.40 

4.  i3 

•i3o3 

6.25 

•03490 

16.  12 

3i.  20 

.7.58 

•1285 

3.23 

44.50 

4.18 

•i3oi 

6.41 

•00475 

17.    2 

31.45 

18.34 

•1271 

3.32 

41.40 

**» 

7.    3 

•03486 

17.  17 

29.  5o 

•9-    4 

■1280 

3.40 

38.  3o 

4.34 

•i3i5 

7.24 

•03460 

17.  3o 

01.45 

19.  12 

•.273 

4.    I 

40.    5 

4.44 

•i3io 

7.31 

•o35oo 

17.38 

3i.    0 

19.27 

•.282 

4.    8 

38.45 

5.    9 

•I3i5 

7.38 

•03450 

17.52 

34.    0 

19.55 

•1286 

4.10 

38.45 

5.  i5 

•I  309 

7-47 

•00425 

«»«- 

20.  1 5 

•1278 

4.  .3 

36.    0 

5.21 

•i3i8 

7.  09 

•00430 

18  14 

36.    0 

20.  42 

•1276 

4.25 

36.    0 

5.33 

•iSii 

8.    8 

•00415 

18 

24 

35.  10 

20.  55 

•1266 

4.31 

38.  10 

5.44 

-.314 

8.19 

•03400 

18 

07.40 

21.  i5 

•1264 

*** 

6.    5 

•.309 

8.37 

•03410 

18 

47 

39.    0 

21.47 

•1291 

5.  II 

40.    0 

6.  18 

•I3i8 

9.23 

•o33So 

18 

54 

38.  10 

22.  10 

■1290 

5.22 

36.40 

6.21 

•I3i6 

9.54 

•00342 

'9 

39.30 

22.23 

•1298 

5.3o 

38.30 

6  28 

•i323 

10.54 

•03337 

•9 

9 

38.  3o 

22.29 

•1287 

5.38 

37.    0 

6.42 

•l3oq 

M.  19 

•o33io 

»9 

14 

39.  3o 

22.55 

•1284 

5.41 

37.    0 

6.  49 

•i3i"i 

11.28 

•o33i5 

'9 

22 

36.  3o 

*»* 

5.43 

38.    5 

7-    4 

•1326 

II.  41 

•03270 

•9 

27 

37.15 

23.59 

•1286 

5.56 

37.30 

7.22 

•l3o8 

11.48 

•03280 

'9 

37 

36.  20 

6.    7 

36.25 

7.33 

•1377 

11.55 

•00272 

'9 

59 

38.45 

6.14 

36.25 

7.5. 

•i3i6 

12.  10 

•o33oo 

20 

9 

37.  3o 

6.23 

35.30 

8.    I 

•l326 

12.  42 

•o33i7 

20 

24 

37.30 

6.3o 

37.25 

8.  II 

•13.4 

.3.46: 

•o338o 

20 

40 

38.25 

6.56 

3i.3o 

8.19 

•.334 

16.     I 

•03400 

21 

9 

08.    0 

1 

7.  II 

36.25 

8.3o 

•l322 

16.27 

•034.0 

21 

3q.    0 

7.23 

21.  10 

8.38 

•1322 

.7.48 

•03400 

21 

23 

37.    0 

The 

indications  are  taken  from  the  sheets  of  the  Photographic  Kecord,  except 

where  an  asterisk  is 

attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The 

Symbol  ***  denotes    that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re 

rister  has  failed  bet 

veen  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  tl:at  the  reading  will  apply  eq 

tally  well  to  a  cons 

iderable  range  of  time  near  that  wliich  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

•ce  was  dislocated, 

and  the  diiference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatoky,  Greenwich,  in  the  Year  1865. 
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observations  made  with  the  telescope  in  the  ancient  manner.     The  SjTubol  ***  denotes  that  the  magnet  has  been  generallvin  a  state  of  agitation.     The  Symbol  (f) 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 
May  16.  Damper  experiments  with  the  Horizontal  Force  Magnet  were  made  after  22''.  45"', 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  m  a  state  of  agitation.   The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.  A  brace  denotes  that  at  tliis  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diflference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asteris 

k  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

ohserrations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that 

the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (t) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Syn 

nbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this 

time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference 

of  the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

May  25.     Damper  experiments  with  the  Horizontal  Force  Magne 

t  were  made  between  i*".  45"".  and  3*'.  ^o". 

AT  THE  Royal  Observatory,  GREENWicjr,  in  the  Year  1SC5. 
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For  the  Horizontal  ami  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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been  generally  in  a  state  of  agitation.    The  Symbol  (j)  denotes  that  the  re^ 
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iled  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 
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a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SC5. 
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de 

notes  that  the  register  has  failed  between  the  preceding  and  follo> 
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enotes  that  the  reading  will  apply  equally  well 

to 

a  considerable  range  of  time  near  that  which  is  recorded.     A  bra 

ce  denotes  that  at  this  t 
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Ihninishedby  16''" -62,0 

r  by  0-010895  P^rts  of  the  whole  Vertical  Force. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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5.39 
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8.53 
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18.26 

28.35 
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■.334 

6.    0 

54.    5 
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•i563 
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18.4, 

28.35 

23.  49 

•1333 
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9.24 
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18.52 

26.40 

23.  59 

•1332 

6.27 
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9.32 

■1569 
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■05240 

P^or  the  Hori 

zontal  and  Vertical  Forces,  increa.sina 

readings  denote  it 

creasing  forces. 
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Indications  of  the  Magnetometers 
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14.  19 

•i333 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  n 

timber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol  ***  den 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Svmbol  (f)  denotes  that  the  re 

gister  has  failed  between  the  precedi 

ng  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  thit  the  reading  will  apply  eq 

lally  well  to  a  considerable  range  c 

f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  differene 

B  of  the  numbers  included 

by  the  brae 

e  showf 

the  am 

sunt  of 

he  dipplac 

emcnt. 

AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  18C5. 


(^lixxvii) 


.; 

s      Z 

ili 

<u 

■9-11  g 

o' 

Readings 

« 

u 

•2-11  j; 

till 
llll 

Readings 

s'^ 

■Western 

«l 

I23 

m 

111 

si 

^  S3 

of 
Tlienno- 
meters. 

a 

Western 

S 

llll 

4 

4 

of 
Thermo- 
meters. 

Declina- 
tion. 

U  1 
"1  1 

•s  §  a 

1 

p 

Declina- 
tion. 

11 

m 

Vertical 
parts  oft 
V.  R  «n 
for  Temp 

1 

ii 

SI 

June  1 1 

Juneil 

J  line  1 1 

I 

June  1 1 

0       '       '/ 

3.47 

20.  37.  55 

4.49. 

1355 

i 6.  26 

•o32io 

J17.    3 

20.  25.55 

° 

3.57 

34.30 

5.  16 

i35q 

.7.33 

•o3i74 

17.    9 

24.55 

i.    8 

33.25 

5.  24 

1.556 

18.24 

■o3i83 

"7-24 

27.    0 

4.  12 

35.    0 

5.33 

io63 

.8.4< 

•03172 

'17.38 

26.35 

4.38 

35.50 

5.48 

i36o 

19.53 

•o3i77 

17.45 

27.  3o 

4.43 

34.55 

5  5i 

1353 

21.57 

•o3i52 

.7.53 

25.35 

5.    I 

35.  10 

6.    6 

'359 

23.59 

•03173 

18.    1 

25.     0 

5.  II 

34.55 

6.24 

i36i 

18.    9 

23.55 

5.23 

33.50 

6.  29 

i366 

18.  i3 

24.50 

5.38 

33.00 

6.5i 

1 353 

18.26 

27.55 

5.44 

33.  10 

7-  II   f 

1362 

18.29 

26.  20 

5.52 

32.     0 

7-  >7 

i36o 

18.09 

24.45 

6.  II 

31.55 

8.25 

1364 

18.52 

24.  i5 

6.25 

32.  10 

8.35 

1 353 

18.57 

21.00 

6.3q 

32.50 

8.44 

1 356 

|lg.    2 

23.25 

6.53 

31.25 

9-  17 

i353 

:ig.  14 

24.    5 

7-    9 

30.55 

10.  i5 

1358 

19.25 

23.  3o 

7.24 

00.  3o 

10.32 

1 356 

19.34 

23.  3o 

7.46 

3o.3o 

11.56 

l35q 

19-39 

24.55 

8.  II 

2Q.  25 

12.12 

1=55 

:i9.42 

23.  5o 

1 

•8.23 

3o.    5 

12.45 

1357 

;  19.  55 

24.30 

1 

8.27 

00.    5 

13.  is 

i366 

19.59 

23.  40 

8.37 

2g.    0 

13.26 

i36o 

20. 1 1 

25.     0 

8.42 

28.  3o 

13.42 

i358 

20.26 

23.30 

8.57 

28.    0 

i3.  5i 

1371 

20.37 

20.50 

9.    8 

26.55 

14.    2 

1367 

20.  41 

23.10 

9.  12 

24.30 

14.  17 

1378 

20.53 

24.    0 

9.23 

23.30 

14.53 

i362 

21.     8 

23.35 

9.38 

23.00 

i5.  21 

1359 

21.  11 

25.  00 

■ 

10.    8 

27.35 

15.26 

1363 

21.26 

25.30 

10.24 

29.    0 

i6.    0 

1 354 

21. 3q 

27.    0 

10.53 

29.30 

16.26 

1357 

22.    6 

27.30 

II.    9 

2q.  3o 

17.  11 

1345 

22.47 

3o.  10 

12.  i5 

28.45 

17.  .5 

1347 

20.  11 

32.  25 

12.33 

29.    5 

17-38 

1343 

20.  22 

32.25 

12.43 

28.  3o 

17-52 

i35o 

23.38 

33.35 

12.53 

29.  3o 

i8.3i 

1364 

23.43 

33.35 

i3.    6 
i3.  10 

26.  3o 
24.    5 
24.    5 
23.    5 

18.55 

i36i 

1 358 

20.59 

S6.    5 

19-    4 
19.18 
20.  3o 

i3.  28 

i36i 

June  12 

J  line  1 2 

June 1 2 

June 1 2 

13.38 

1348 

0.    0 

20.36.    5 

0.    0 

•I  356 

0.    0 

•00173 

I.    0 

61  ■i63^o 

13.42 

24.25 
29.    0 
28.50 

20.41 
22.    3 

i35o 

0.  i3 

35.  5o 

0.14 

•i353 

5.45 

•00243 

3.    0 

61  •6  63^4 

62  •4!63  '9 

13.54 
14.    8 

1 335 

0.  25 

36.15 

,.48 

•1363 

5.54 

•03238 

Max. 

22.32 

1340 

0.  3o 

36.    0 

2.    3 

•i36i 

8.23 

■03257 

9.    0 

60  •6161  •© 

14.  14 

29.  10 

22.42 

23.  59 

1536 

0.41 

36.25 

3.19 

•1067 

8.56 

•03270 

Min. 

60  •o  60  -3 

iI.3o 

25.30 

1356 

0.49 

36.  i5 

4.45 

•1364 

10.44 

•o32io 

21.    0 

6o^5  6i  -S 

14.41 
i5.    3 

26.    5 

0.57 

36.  3o 

5.    0 

•1371 

11.53 

•03207 

25.55 

1.24 

S6.  5o 

5.    6 

•1367 

15.26 

•03184 

15.22 

23.  10 

1.46 

37.35 

5.  i3 

•1372 

16.    4 

■031-3 

15.26 

25.     0 

1.58 

37.25 

5.24 

•i365 

16.33 

•o3i85 

15.34 
15.52 

24.  10 

25.  3o 

2.    9 

37.40 

5.27 

•1370 

17.12 

•00181 

3.58 

35.55 

5.43 

•1372 

17.33 

•03176 

16.    7 
16.  12 

25.    0 

4.41 

34.    0 

5.55 

•1377 

17.40 

•o3i82 

26.   !0 

4.56 

04.  25 

6.21 

•1372 

19.    7 

•o3i86 

16.24 
16.39 
16.44 
16.54 

26.    5 

5.    3 

33.55 

6.42 

••374 

22.42 

•ooioS 

25.  10 

5.  i5 

33.15 

6.52 

•i384 

23.59 

•00162 

25.  35 

5.3i 

33.  1 5 

7.3+ 

•1376 

24.55 

1  5.  56 

33.35 

7.58 

•loSS 

i 

For  tl 

ic  Horizontal  and  Vertical  Forces,  increasing 

readings  d 

enote  ii 

icreasing  forces. 

(Ixsxvlii; 

Indications  of  the 

Magnetometers 

' 

1 

Western 
Declina- 
tion. 

M 

i 
•if 

il 
^  1 

illi 
it 

Readings 

of 
Thermo- 
meters. 

Western 
Declina- 

i 

■mi 

Vertical  Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperat\ire. 

i 

Headings 

of 
Thermo- 
meteri. 

OP, 

Gree 
Mean  S( 

Horizont 
parts  of 
H.  F.  u 
for  Ten 

June  1 2 

,J',inci2 

Junci2 

0        ■       " 

!i        =1 

li        m 

0 

0 

h           ni 

0       '       // 

1.      !.., 

1.          ni 

h          m 

0 

0 

6.  "1 

20.  Jj.    0 

8.  "s 

i388 

18.39 

20.  27 

00 

6.17 

32.  3o 

8.39 

1366 

18.58 

25 

35 

6.32 

32.  20 

8.5i 

i388 

19.15 

29 

10 

6.38 

31.40 

q.32 

1364 

19.56 

25 

40 

6.56 

32.  10 

9.56 

i35q 

20.  18 

27 

5 

7.  3o 

3o.3o 

lO.  II 

1 365 

21.11 

27 

0 

7.52 

3o.  00 

n.  14 

1357 

21.39 

28 

0 

8.    8 

3o.    5 

11.35 

1362 

23.  11 

32 

+0 

8.  12 

3o.    5 

II.  52 

1357 

23.23 

54 

5 

8.23 

29.    5 

12.  i3 

i36o 

23.43 

34 

35 

S.  27 

29.    5 

12.  21 

1 358 

23.56 

34 

10 

8.41 
8.46 

27.    5 

25.     0 

i3.  II 
13.32 

1 362 

1 356 

23.59 

35.15 

8.55 

19.30 

14.    5 
14.52 
.5.47 
16.  10 

1364 
1 363 

June I 3 

June  10 

June  1 3 

June  1 3' 

q.    0 

iq.  3o 

0.    0 

20.35.  1 5 

0.    0 

•I  355 

0.    0 

•o3i62 

I.    0   6i'6 

63-3 

q.  i5 

22.  3o 

1367 
1362 

0.  II 

35.    0 

0.41 

•i355 

2.46 

•o32io 

3.    0    61-9 

63^9 

9.26 

19.  55 

1.55 

36.    5 

1.    8 

•I  353 

4.29 

•o326o 

Max.   63-4 

65^1 

q.  35 

19.  55 

16.  .34 
17.24 
17.33 

1 363 

2.    9 

35.45 

**"* 

4.46 

•o3258 

q.    0    62^  4 

64^6 

q.  56 

26.  10 

1 357 

2.38 

36.    b 

2.  35 

•i3:,7 

6.  16 

•03295 

iSIiu.    61 -5 

62^6 

10.    8 

26.  10 

i358 

2.43 

35. -oS 

2.40 

•1354 

6.45 

•o33i8 

21.    0   6r6 

63-: 

10.  1 1 

27.    5 

17.46 
17.57 

1349 
1348 

3.    9 

35.35 

3.    5 

•1359 

7.  II 

•03307 

22.    0   6r6 

63-8 

10.  1 5 

27.    5 

1    3.23 

35.    5 

3.43 

•i358 

8.40 

•o33i3 

23.    0   6r6 

63^9 

10.26 

27.35 

18.42 

1354 

3.54 

34.    5 

4-    9 

•  1 073 

11.57 

•03284 

10.33 

26.  10 

19.  21 

1353 

4.  11 

34.40 

4.18 

•1375 

12.48 

•03271 

10.44 

25.  3o 

20.  12 

i35o 

4.28 

32.  10 

4.30 

•I  366 

13.  16 

•03242 

10.55 

26.    0 

20.47 

1352 

4.45 

32.40 

4.38 

•1367 

14.18 

•03253 

10.59 

25.  20 

21.42 

1345 

3.    9 

35.    0 

4-44 

•1364 

15.  26 

•00248 

II.  14 

26.00 

22.34 
22.57 

2o.  1 3 

.348 
••3+7 

1 

•»«-« 

5.  10 

•1370 

16.39 

•03263 

11. 26 

26.00 

1    5.46 

3i.    5 

5.14 

•i368 

17.38 

•03247 

1 1.  41 

27.  35 

1354 
1 355 

6.    I 

29.35 

5.33 

•1370 

18.  2q 

•o3253 

11.55 

27.30 

20.  5q 

6.23 

28.50 

5.40 

•1365 

23.59 

•03249 

12.    5 

28.    0 

6.43 

3i.    0 

5.58 

•1363 

12.  12 

28.30 

7.    6 

2q.     5 

6.23 

•1371 

12.41 

28.40 

7.  19 

28.55 

6.35 

•1378 

i3.  i3 

29.55 

7.28 

29.    5 

6.56 

•1365 

13.23 

3"i.3o 

7.  "7 

28.40 

7.  10 

•1.368 

l3.  2q 

3i.3o 

8.26 

29.  55 

7.24 

•1366 

13.34 

32.  35 

8.42 

29.  25 

7.45 

•1370 

14.14 

3i.    0 

9-    9 

3o.    0 

8.    4 

•1067 

14.30 

31.    5 

9.27 

29.50 

8.  22 

•i36q 

14.39 

3o.    5 

9.45 

3o.  10 

8.  5i 

•i36i 

If.  55 

2q.  25 

10.  11 

2q.35 

9.07 

•io65 

i5.  i5 

29.55 

10.54 

29.    5 

10.  10 

•1362 

15.38 

27.40 

11.    3 

29.35 

11.  i3 

•i365 

15.56 

27.    0 

II.  II 

29.    5 

11.41 

•1070 

16.  11   1       26.50 

11.44 

3c.    0 

12.  20 

-.364 

16.27 

28.35 

.1.56 

28.50 

12.  35 

•'377 

16.39 

28.    0 

12.  i3  1        29.00 

12.42 

•1378 

.6.5o 

26.55 

12.  25  !       29.    5 

i3.  12 

•1365 

] 

17.    3 

26.55 

12.41 

.33.    5 

i3.  53 

•i362 

17.    9 

27.  10 

i3.  10 

3o.  3o 

.4.36 

•  1 3  7 1 

1 

17.  i5 

26.    5 

1,3.43 

27.    5 

i5.    2 

•1367 

17.26 

27.  3o 

10.  55 

27.  10 

i5.  II 

•1370 

! 

17.30 

27.30 

14.    9 

26.  55 

15.48 

•1356 

17.09 

28.  25 

14.15 

25.  10 

16.45 

•1.363 

,7.50 

26.  5o 

14.38 

26.    0 

•i36o 

26.50 

14.41 

25.    5 

17.  i3 

•i362 

is!  16 

27.40 

14.55 

25.    5 

17.40 

•1348 

The  indications  are  taken  from  t 

he  sheets  of  the  Photographic  Eecord,  except  where  nn  asterisli  is  attached  to  the  n 

umber,  in  which  instances 

they  are  inferred  from  obse 

rvations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  den 

otes  that  the  magnet  has     ' 

been  generally  in  a  state  of 

igitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preccdin 

g  and  following  readings.     ] 

The  Symbol:   attached  to 

a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  c 

f  time  near  that  which  is 

recorded.    A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  tlie  difference 

of  the  numbers  included     [ 

by  tLe  brace  shows  the  amc 

lint  of  the  displacement. 

AT   THE    ROTAL    OBSERVATORY,    GREENWICH,   IN   THE  YeAR    1865. 


(Ixxxix) 


11 

■Western 
Declina- 

A 

II 

nil 

J 

^   il 

I? 

Readings 

of 
Thenno- 
nieters. 

i 

S-3 

Western 
Declina- 

1-2 

III! 

li 

Force  in 
the  whole 
ncorrected 
iperature. 

i 

Headings 

of 
Thermo- 

"1 

tion. 

0    3 

%l^'^ 

p^^ 

^1 

m 

tion. 

ice 

m 

£5 

1 

lis 

5 

JuneK 

Junci3; 

J  line  1 4 

Junei^ 

Juiiei<i 

1 5.  0 
i5.  i8 
i6.  i3 
16.23 
16.28 
16.44 

16.  58 

17.  9 

20.  2  5.  40 
23.55 

25.  40 

26.50 

26. 20 
27.    5 

26.  0 
26.30 

18.  14- 

18.46 
19.55 
20.  39 
20.  5o 

•1353 
•i35i 
•1354 
•1345 
•1346 

\ 

1 

1 

4.  ^6 
4.42 
4.53 
5.18 

\   6.    0 

20.  i-j.  3o 
36.25 
35.  40 
34.    5 
2>?>.    5 

4.28 
4.41 
4.52 
5.  II 
5.  25 

•137. 

•i36o 

•1357 

i5.  11 

16.    I 
18.55 
19.44 
20.38 

•03248 
•03266 
•03248 
•o325i 
•o3232 

21.     q 
21.  16 

21.46 

•1343 
•1345 
•1337 

; 

i    6-  .7 
;   6.  20 
i   6.56 

33.40 
32.30 

32.   10 

5.34 
.5.56 
6.21 

•I  365 
•I  366 
•1371 
•i363 

22.    8 

23.59 

•03229 

•o32  21 

17.12 

27.40 

2  2.  40 

•1344 

7-  24 

3i.3o 

6.3i 

17.25 
17.33 

28.  10 
27.  25 

22.58 
23.  2  1 

•1342 
•1346 

\ 

i    7-4' 
7-57 

3i.    0 

3o.  20 

6.46 
7.    0 

•1370 
•1367 

17.44 

28.    5 

23.35 

•1344 

i 

8.  i5 

3i.    5 

7-48 
8.    6 

•i365 

17.52 

29.30 

23.  45 

•1349 

8.55 

3o.  3o 

•i36q 

18.    7 
18.32 

18.  5a 

19.  2 
19.11 
19.14 
19.  26 

27.    0 
25.  i5 

25.  0 

26.  5 
25.55 
26.  40 
26.  40 

23.09 

•1346 

9.  26 
9.  02 

10.      1 

3o.3o 
27.35 
27.00 

9-    4: 
10.14 
10.43 

•1366 

■1377 
•i389 

1 

1 

10.  14 

10.  26 
10.40 
10.48 

28.    5 
27.  10 
28.25 
27.55 

10.53 
11.  11 
11.22 

11.23 

•i389 
•1373 
•1378 
•1383 

»9-49 
20.    7 

25.  10 

26.  5 

10.  58 

11.  18 

28.40 
26.  20 

12.  18 
12.41 

•136+ 
•i362 

20.  27 
20.36 
20.41 
20.59 

25.45 

26.    0 
26.55 
27.10 

11.26 
11.45 
12.    6 
12.  26 

26.  20 

22.  40 

23.  00 
26.    5 

.2.52 

i3.    0 
13.21: 

.3.47 
!3.55 

•I  366 
•i363 
•1374 
•I  363 

21.26 

29.30 

1 2.  45 

27.    0 

■I  370 

21.41 
21.56 

22.13 

00.    5 
3i.    0 
3i.3o 

i3.  23 
10.41 

27.  0 

28.  55 
26.30 

'4-    7 
14.13 
14.  5o 

•1362 
•.35q 
•1368 

22.24 
22.34 

22.43 

3i.    5 

32.     0 

32.15 

.3.44 
i3.  5i 
13.55 

20.      0 

27.  35 

27.  00 

i5.    5 
i5.  14 
i5.  26 

•1365 
•I  366 
•i36i 

23.  22 
23.27 
23.4. 

23.55 
23.59 

33.50 
33.35 

34.30 
34.    0 
34.30 

14.    8 

14.35 
14.41 
14.45 

i5.    2 

01.  20 
3o.  35 
31.40 
3o.  55 
31.40 
3i.    0 
.30.  2  5 

16.33 

16.  5o 

17.  22 
18.41 
19.  17 
.9.25 
iq.  5o 

•1366 
•i36o 
•■357 
•i3o9 
•1353 
•i356 
■'347 
•1348 
■.345 

;'-h6 

June I 4 

Tune  1 4 

June  1 4 

Junc,4 

0.    0 

20.  34.  3o 

0.    0 

•1346 

0.    0 

•03249 

0.    0 

62  •! 

64 

0 

1 5.  12 

28.55 

20.     1 

0.23 

34.  10 

0.43 

•1355 

3.    1 

•o33o7 

1.    0 

52-6 

64 

8 

1 5.  40 

28.    0 

20.  1  I 

I.    4 

34.55 

1.  12 

•1362 

3.  12 

•o333q 

2.     0 

52-6 

64 

2 

10.52 

28.    0 

20.36 

1.23 

36.  3o 

1.24 

•1357 

3.  18 

•o33i8 

3.    0 

52-6 

65 

0 

16.55 

24.  40 

20.44 

20.  52 

i.3o 

38.    5 

•1364 

*** 

Max. 

53  -I 

65 

Q 

17.    0 

20.45 

•1340 

1 

1.48 

3g.    0 

2.    5 

•1365 

3.45 

•03323 

q.    0 

5i^8 

63 

3: 

17.    8 

24.30 

21.  12 

■1336 

2.     9 

38.40 

2.19 

•1347 

4.    9 

•03342 

lAIin. 

5o^2 

62 

2 

17.  25 

24.45 

21.32 

•i3^6 

2.  l5 

to-'^ 

2.24 

■1359 

4.18 

•om-] 

21.0 

5o^6 

63 

0' 

17.30 

26.    0 

21.52 

•I  335 

2.27 

38.35 

2.39 

•13+5 

6.17 

•o335o 

22.    0 

5i  -3 

63 

oi 

I7.3q 

26.40 

22.  l5 

•i33i 

^•t 

37.  10 

2.45 

•i35i 

6.  iq 

•03342 

23.     0 

5i-4 

63  •Zj 

17.46 

25.10 

22.43 

2.56 

2>-].  20 

2.53 

■'347 

6.35 

•o335o 

! 

17.51 

26.    0 

23.     2 

■1337 

3.  II 

36.    0 

3.  16 

•1354 

8.43 

•o335i 

17.56 

24.35 

23.  16 

•i328 

3.23 

38.55 

3.  iq 

•1348 

II.  11 

■03279 

18.     2 

25.40 

23.34 

■i33o 

3.3o 

37.35 

3.27 

••379 

11.44 

•03272 

18.    8 

25.    5 

23.  40 

•I  326 

3.39 

38.    0 

3.4. 

■1362 

13.    0 

•03266 

18.24 

26.  20 

23.  47 

•i3.>5 

3.48 

37.30 

4-    7 

•1353 

2,,ic, 

•03243 

18.35 

25.55 

23.51 

•i328 

4.  II 

38.    0 

4.    8 

•i36o 

4.     1 

•03257. 

18.41 

26.  10 

23.59 

•1334 

j 

4.22 

38.55 

4.  14 

•1359 

4-4 

•03248                 1 

18.53 

25.  3o 

1 

1 

For  the  Ilorizi 

)ntal  iind  Verticul  Forces,  increiising 

eadinfr.s  Jenote  inc 

leasing  forces. 

, 

G 

KEENWICH 

Obser 

VATIOKS, 

18fi.3. 

■''' 

(XC) 


Indications  of  the  Magnktometers 


June I 4 

i8.  56 
19.38 
19.46 

19.  56 

20.  25 
20.  33 
20.  41 
20.  58 
21.28 
21.42 
21.56 
22.  12 
22.34 
22.  39 

22.  45 

23.  II 

23.  24 
23.40 

23.43 

23.52 

23.  59 


Western 
Declina- 
tion. 


20.  26.  o 
29.35 

29.  o 

30.  5 
3o.  10 
3i.  5 
3o.  10 
33.30 
35.  10 

34.  35 

35.  40 

35.  5 

36.  5 

35.  00 

36.  10 

36.  3o 
38.  5 

37.  5 
37.55 
37.  3o 
38.55 


June  1 5 
o.  o 
o.  14 

O.  25 

0.34 

0.42 

o.  56 

1.23 

i.3o 
2.  9 
2.  i5 
2.  26 
2.41 
2.53 
3.23 
3.39 
3.5o 
4.  I 

4.  8 
4.12 
4.27 
4.39 
4.46 

5.  1 
5.14: 
5.26 
5.39 
5.55 
6.57 
7.23 

7.  35 
7.57 

8.  12 
8.41 
9.10 
9.29 


39.  25 
40.40 
39.45 
38.  i5 
37.  o 
38.30 
37.  55 

37.  o 

38.  5 
37.35 
38.40 
36.30 
38.  10 
37.20 
38.  o 
36.  5 
36.  5o 
35.  45 

35.  3o 
3o.  35 
3o.  25 
33.  5 

36.  o 
33.50 
33.30 
32.  5o 
3i.  10 
31.40 
3o.  55 
3i.  5 
3i.3o 
3o.  55 
3o.  3o 
3o.  o 


0.    0 

•1334 

0.  23 

■1348 

0.44 

•'344 

1.26 

•i36i 

1.36 

•I  356 

2.    8 

•i352 

2.21 

•1357 

2.26 

•I  353 

2.43 

•1377 

2.59 

•1362 

3.28 

•1353 

3.41 

•1343 

3.  5i 

•1349 

4.    2 

•1042 

4.  II 

■i352 

4.18 

•'549 

4.27 

•I  356 

4.41 

•1346 

4.45 

•I  353 

5.  18 

■1374 

5.3i 

•i36i 

5.40 

•1366 

6.    4 

•i35o 

6.  29 

•1364 

7.    2 

■i36q 

7.24 

•1368 

7-41 

•1376 

7-49 

•1371 

8.    0 

•1375 

8.22 

•1364 

9.    2 

•i362 

9.  07 

0. 19 

10.  2g 


•1371 
•i363 
•I  366 


,)  une  I  o 

0.  o 

1.  3 

2.  4 

2.  40 
2.54 

4.  8 

5.  iq 
5.34 
5.48 

11.23 

04 

12.  55 

3.  o 
3.  9 
3.3S 
3.53 

14.24 
14.  29 
.4.37 
14.48 
i5.  7 
15.58 
.7.  3 
17.58 
18.38 
21.  8 
23.48 
23.  59 


ilil 


•o32  2I 

•o3233 
•03246 
•03284 
•03280 
■o333j 
•o336i 
•o3352 
•03357 
•o33i9 
•03278 
•03284 
•03271 
•03268 
•o322g 
•00221 
•03243 
•03239 
•o3257 
•03254 
•o323i 
•03228 
•03261 
•03268 
•o328i 
•03279 

•o3252 

•o3257 


Readings 

of 
Thermo- 
meters. 


June  1 5 


3.  o 
9.  o 
Max. 


61  ^8 
61  -8 
62 
62 


62  •6164  -6' 


62^6 
64^1 
62  •. 


63^5 
63^5! 

64^0' 
64^3 


65  •o' 
65-6! 

63  •8; 


Western 
Declina- 
tion. 


June  1 5 
46 


o.  9 
o.  14 

O.  22 

o.  38 

O.  52 

o.  59 
1.38 
1.56 

2.  11 

2.23 
2.27 

3.  14 

3.  24 
3.28 
3.43 
3.55 

4.  9 

4.  16 
4.24 
4.31 
4.52 

5.  26 
5.37 

5.  41 
5.56 

6.  6 
6.  i3 
6.23 
6.32 
6.41 
7-  4 
7.12 

7-  «7 
7.25 
7.37 
7.45 
7.54 

8.  29 

9.  26 
9.  32 
9.38 
9.52 

20.  1 
20.  9 
20.  25 

20.  32 
20.  39 

20.  54 

21.  8 
21.  41 

21.  52 

22.  32 

23.38 

23.52 

23.59 


20.  3o.  5 
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indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacomont.  __^^_^_^^.^.^^^^«^._«»— — ^— ^.^_. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186- 
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6.    0 

10.24 

25.  3o 

14.41 

•1370 

5.3i 

27.  20 

6.14 
6.49 

10.55 

2  8.30 

i5.    5 

•1364 

5.38 

20.  40 

12.    8 

29.15 

15.40 

•1362 

1 

5.42 

25.15 

7-8 

•i383 

12.25 

29.30 

16.25 

•1365 

6.  10 

29.35 

7.  17 

•1382 

12.  5q 

29.  10 

16.  38 

•i366 

6.17 

29.35 

7.25 

•1387 

I3.  16 

28.    0 

17.  14 

•1362 

6.27 

30.35 

8.    0 

■li-2 

13.32 

28.    5 

18.    2 

•1363 

6.36 

3o.  25 

8.    6 

13.41 

28.40 

*** 

7.    2 

3i.3o 

10.  32 

14.    2 

28.    5 

21.  10 

•1354 

7-  17 

3i.    0 

10.58 

■1377 

14.22 

28.    0 

21.29 

•i355 

7.35 

3i.3o 

11.  24 

•1370 

14.33 

28.35 

*** 

7.57 

28.40 

12.    6 

•i368 

14.48 

27.  10 

23.24 

•1359 

8.42 

3o.  25 

12.33 

•1370 

15.26 

26.35 

23.59 

•i35i 

9.    5 

29.30 

14.    9 

•1363 

15.47 

28.  3o 

9.22 

29.55 

i5,    7 

•i36q 

16.  11 

27.35 

9.3i 

30.55 

17.    8 

•i366 

16.23 

25.40 

9.40 

3o.  25 

17.  iq 

•i362 

16.32 

25.40 

10.  28 

30.35 

18.22 

•1368 

16.46 

24.    0 

10.  36 

3o.    5 

iq.  10 

•1366 

17.12 

23.55 

ju.    4 

3o.  35 

19.41 

•i368 

17.  3i 

24.  10 

11.  32 

29.  10 

20.  3o 

•I  363 

18.    9 

22.30 

12.  10 

29.  20 

21.47 

•1366 

18.26 

23.  55 

12.26 

32.    5 

t  *~ 

18.40 

23.  20 

12.55 

29.55 

23.  16 

•i36o 

18.56 

23.  35 

13.26 

15.42 

28.     0 

28. 10 

23.24 

23.59 

•I  363 

•l35g 

19.24 

23.    0 

13.57 

28.50 

19.45 

24.35 

14.  10 

3o.  i5 

20.26 

24.35 

14.28 

30.25 

j 

21.  i3 

26.    0 

14.55 

28.55 

j 

22.35 

3o.  35 

Ii5.58 

26.10 

22.41 

32.  i5 

|i6.  11 

26.45 

1 

22.55 

32.     0 

16.33 

26.  10 

1 

23.26 

04.55 

17.  16 

25.30 

« 

23.59 

34.  55 

[ 

17.25 

26.  5 

27.  0 
25.  5o 

June  1 9 

June  19 

June  1 9 

June  19 

19.22 

26.  20 

] 

0.    0 

20.  34.  55 

0.    0 

•i35i 

0.    0 

•03170 

1.    0 

5o-9 

62-8 

20.38 

28.    5 

1 

0.14 

35.35 

0.  26 

•1356 

2.53 

•03198 

3.    0 

51^0 

62-8! 

20.  52 

27.55 

! 

0.41 

34.30 

I.  i3 

•1358 

5.24 

•o3222 

]Max. 

52  ^4 

53 -ql 

20.  58 

28.25 

0.55 

34.15 

1.  25 

•1366 

6.    2 

•03237 

9.    0 

31  -2 

63 -o 

21.1. 

27.55 

1. 10 

3i.  10 

i.3o 

•i362 

6.38 

•03224 

Min. 

59-9 

61  -2 

21.36 

28.50 

1.26 

33.40 

1.42 

•1367 

7.38 

■03243 

21.     0 

5o^6 

Sz-o 

22.27 

31.35 

1.36 

34.15 

2.    2 

•1362 

7.55 

•03240 

23.25 

32.    5 

I.  41 

33.50 

2.  18 

■136+ 

8.  10 

•03244 

23.44 

32.  3o 

2.    9 

?,i.    5 

2.33 

•i36o 

11.23 

•o32o5 

23.59 

32.30 

2.  l5 
2.25 

33.35 
ii.  10 

2.46 
3.    3 

•1355 
•1362 

12.  25 

12.56 

•03207 
•o3iS6 

1 

'      1 

For  llie  Horizontal  iuul  Vertical  Forces,  in 

crensinp 

readings  denote  in 

creasing  forces. 

(xciv) 


Indications  of  the  Magnetometers 


.,1 

Ij 

Western 
Declina- 
tion. 

.1 

■:11s 
Hit 

line 

p. 

J 

ll. 

i 

Headings 

of 
Thermo- 
meters 

1    1 

i 

Western 
Declina- 
tion. 

a    'S 

3  1 
°l  1 

Pi 

i 

n 

u 

Readings 

The"rmo- 
meters. 

i% 

OS  OS 

June  20 

JuilC20 

June  20 

June  20 

June20 

li        m 

o.    o 

20.  32.  3o 

0.      0 

•1359 

0.     0 

o3i44 

1.    0 

61  -6 

63-0 

118.    7 

20.  24.  5o 

0.   I  I 

32.  10 

0.   14 

•i36i 

2.24 

o3i99 

3.    0 

62^4 

64  -0 

18.  12 

25.  10 

o.  26 

2,3.  i5 

0.43 

•1362 

2.48 

03193 

xMax. 

63^1 

65  •o 

18.22 

24.25 

0.37 

33.    5 

I.  24 

•1359 

2.56 

03209 

9.    0 

61  •s 

64^1 

18.42 

26.    0 

0.57 

33.55 

2.23 

•.375 

6.    5 

03226 

Min. 

61  ^4 

62  -o 

18.54 

25.  3o 

1.38 

34.35 

2.46 

•i36i 

10.44 

03242 

21.     0 

61  ^4 

62-8 

18.58 

26.    0 

1.56 

34.35 

3.    5 

•1377 

11.58 

o3235 

22.     0 

61  -6 

63-0 

19.    5 

25.  3o 

2.    8 

35.  10 

3.49 

-.366 

12.38 

o32i3 

19.  11 

25.  3o 

2.  z6 

35.    0 

4.25 

•1370 

i3.  1 1 

o32i8 

19.23 

24.55 

2.35 

34.  20 

5.22 

•1365 

14.    3 

03202 

19.27 

22.    0 

2.40 

34.  20 

5.45 

-.367 

14.  16 

o32o3 

19.41 

26.    0 

2.46 

33.  55 

6.    3 

•1365 

14.43 

o3i94 

19.55 

26.35 

2.57 

34.35 

6.15 

•1369 

15.44 

o32io 

19.58 

25.55 

3.19 

33.    0 

6.22 

•1367 

19.  19 

03190 

i20.  22 

26.20 

3.42 

33.25 

6.3i 

•1371 

19.33 

00176 

20.  28 

25.  10 

4.53 

32.    5 

6.56 

•1368 

>9-  44 

03187 

20.  43 

26.30 

5.10 

31.25 

7-    9 

•1370 

20.  26 

o3i77 

21.  26 

27.    5 

5  29 

30.45 

8.14 

•1369 

20.53 

03182 

21.38 

29.    0 

5.  53 

3i.  10 

8.23 

•1372 

23.59 

•03169 

21.56 

3o.3o 

6.    1 

3o.  40 

8.32 

•1370 

22.    0 

31.20 

6.38 

3i.3o 

8.47 

•1374 

22.  25 

32.25 

7.    0 

3o.  3o 

9.33 

•1377 

22.  29 

32.    5 

7.23 

30.55 

9.53 

•1370 

22.56 

33.40 

7.48 

3i.    0 

10.    8 

•1377 

23.  i3 

34.55 

8.    8 

3i.    0 

10.  18 

•1375 

23.28 

35.25 

8.27 

30.40 

10.40 

•i38o 

23.55 

35.    5 

8.42 

3i.    5 

3o.    5 
3o.  20 

10.46 

•1377 

23.59 

35.    0 

9.  14 
9.  23 

11.  41 
11.58 

•1375 
•138^ 

June  2 1 

June  2 1 

June  21 

June  21 

9-  44 

00.    5 

12.51 

•l38o 

0.    0 

20.  35.    0 

0.    0 

i358 

0.    0 

•03169 

0.    0 

62  -o 

63-5 

10.    0 

29.45 

10.  12 

•1384 

0 

15 

35.    0 

0.  18 

i362 

1.53 

•03202 

Min. 

62  -0 

63-5 

10.    8 

29.55 

1 3.  3o 

•1382 

0 

29 

34.25 

0.  29 

1359 

2.32 

•o32i8 

I.    0 

62-6 

64^5 

10.  i5 

29.  5o 

13.09 

•1375 

!  0 

42 

34.45 

0.  40 

i36i 

2.53 

•03236 

2.    0 

62^7 

64-7 

10.  42 

3'o.35 

14.  14 

•1376 

i    1 

8 

36.  20 

0.48 

1358 

3.48 

•o32  53 

3.    0 

63^1 

65^3 

II.    I 

2q.  20 

14.40 

•1370 

26 

35.    5 

I.    5 

i365 

4-19 

•03278 

9.    0 

64-4 

66^8 

II.3q 

27.    5 

i5.  10 

■I  363 

I 

3q 

35,  5o 

I. 19 

i359 

4.53 

•03276 

Max. 

64-7 

67^0 

12.     4 

29.  55 

15.33 

•i366 

] 

46 

35.25 

1.34 

1366 

5.    1 

■03289 

21.    0 

63^6 

64^5 

12.  3o 

24.50 

15.56 

•I  363 

1 

59 

36.30 

1.48 

1362 

*--*-» 

22.    0 

63^6 

64-5 

12.40 

24.50 

16.  2q 

•1366 

2 

9 

36.  10 

2.    5 

i368 

5.3o 

•03284 

23.    0 

63^7 

64 '9 

12.44 

25.35 

16.45 

•.364 

1   ^ 

26 

36.25 

2.27 

1359 

5.5o 

•o33o8 

12.53 

25.25 

17.  18 

•1369 

2 

42 

35.  3o 

2.44 

1354 

6.    0 

•o33oi 

i3.    7 

26.30 

17.26 

•1367 

2 

47 

35.40 

3.    3 

1366 

6.46 

•o33i8 

i3.32 

27.    0 

17.46 

•.369 

2 

56 

34.55 

3.23 

1367 

7.    0 

•o33o9 

1 3.  40 

26.  20 

18.    9 

•1367 

3 

11 

34.  20 

3.32 

1385 

7.  1 1 

•o33i5 

13.55 

25.  20 

19.    7 

•i36o 

3 

24 

35.    0 

3.49 

i38o 

7.16 

•o33lo 

14.  i3 

25.20 

19.  19 

•1363 

3 

35 

34.45 

3.59 

1382 

7.32 

•0332  2 

14.40 

23.20 

19.  35 

•I  353 

3 

41 

33.30 

4.  14 

1374 

7.56 

•o33i6 

i5.    7 

24.30 

**» 

3 

54 

33.45 

4.20 

1374 

8.  16 

•o33i8 

15.26 

25.55 

19.59 

•i358 

4 

8 

33.    0 

4.36 

i382 

9.58 

•03278 

.5.4. 

28.    0 

*** 

4 

12 

33.    0 

5.    4 

i38i 

11.    2 

•03291 

16.    6 

26.    0 

20.32 

•135+ 

:    4 

36 

34.30 

5.  i5 

1398 

11.25 

•03269 

.6.27 

25.  3o 

21.  25 

•1357 

1   4 

44 

33.  40 

5.24 

1392 

11.42 

•03264 

l6.3q 

24.55 

2  1.38 

•i362 

4 

S7 

33.25 

5.35 

•394 

12.  11 

•03283 

.6.43 

24.55 

22.24 

•1357 

^ 

7 

34.  3o 

5.43 

1378 

13.42 

•03291 

16.48 

25.35 

22.44 

•i362 

5 

30.55 

5.46 

i38i 

14.  24 

•03282 

16.57 

25.45 

23.48 

•i356 

5 

43 

3i.  10 

5.58 

1383 

i5.    2 

•o3285 

17.24 

25.25 

23.59 

•i358 

t   6 

1 

3i.  10 

6.12 

1372 

15.38 

•03281 

17.45 

26.30 

|6 

21 

32.  40 

6.18 

1374 

15.56 

■03291 

The 

ndications 

are  taken  from  the  sheets  of  the  Photographic  Record,  except  \ 

I'here  an  asterisk  is  ai 

tached  to  the  number,  in  which  instances 

hey  are  in 

ferred  from  observations  made  with  the  telescope  in  the  anc 

lent  manner.     The  S 

ymbol  ***  denotes  that  the  magnet  has 

been  genen 

lly  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  re. 

;ister  has  failed  betwe 

en  the  preceding  and  following  readings. 

The  Symbo 

1  ;  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  consic 

erable  range  of  time  near  that  which  is 

recorded. 

A  brace  denotes  that  at  this  time  tho  curve  of  the  Vertical  Fo 

rce  was  dislocated,  an 

i  the  difference  of  the  numbers  included 

iy  the  Irac 

e  shows  the  amount  of  the  displacement. 

AT  THE   ROTAL  OBSERVATORY,    GREENWICH,   IN   THE   YeAR   1865. 
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Western 
Declina- 
tion. 

a 
^1 
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i 

II 
1^ 

illl 

3  l>  1 

i 

0  g 

Readings 

of 
Thermo- 
meters. 

Western 
Declina- 
1        tion. 

i 

llli 

ma 

.1I 

If 
1 

nil 

Illl 

i 

Readings 

of 
Thermo- 
meters. 

a  a  >  1 

1 

SI 

>  §) 

ol 

June2 1 

June2 1 

June2i 

1 

June2i 

6.3"7 

20.32.  20 

6.26 

•1370 

16.  40 

•03277 

b        m 

° 

° 

17.  12 

20.31.40 

"    ■" 

h         m 

b        m 

° 

° 

6.4> 

3i.    5 

6.38 

■•374 

17.    3 

•03266 

17.26 

30.45 

6.58 

33.30 

6.47 

•1372 

17.24 

•03266 

17.36 

28.40 
29.  25 

7-    9 

33.    0 

7.    8 

•i36i 

17.48 

•03271 

'7-47 

7.  i3 

33.35 

7.13 

•1364 

18.  12 

•03265 

17.53 

3i.  20 

7.23 

28.  5o 

7.22 

•I  363 

19.  12 

•03279 

17.57 

29.35 

7.29 

26.45 

7.36 

•1379 

18.  11 

28.35 

7.41 

28.30 

8.    3 

•.374 

20.41 

•03268 

18.  i5 

27.  10 

7.52 

28.30 

8.  20 

-.381 

23.59 

•03262 

18.46 

27.  10 

1               j 

7.57 

2g.  10 

8.41 

•1368 

18.56 

26.    5 

8.    5 

28.  3o 

9.  10 

•1373 

iq.     2 

26.45 

8.  16 

28.55 

9-  '9 

•1368 

19.    5 

25.50 

8.23 

3o.  1 5 

9.27 

•1372 

19.     9 

27.  10 

8.28 

30.  i5 

9.33 

•,369 

19.  I  I 

26.    5 

8.58 

28.    0 

9-49 

•1376 

ig.  24 

26.55 

9.    5 

28.35 

9.54 

•'379 

19.  29 

26.  i5 

9..1 

3o.    0 

10.  II 

•1366 

19.  42 

28.  40 

1 

9.  ,6 

29.  00 

10.  19 

•1072 

ig.  49 

27.55 

9.  26 

3o.  25 

10.39 

•i362 

19.56 

29.  10 

9.31 

29.    5 

11.  II 

•1378 

20.    9 

29.  20 

9.36 

28.    0 

11.52 

•1352 

20.  3i 

30.  10 

9-47 

24.25 

12.23 

•1359 

20.  46 

2q.  25 

9.56 

24.25 

12.52 

•1357 

20.59 

32.    5 

10.    9 

20.55 

i3.    3 

•i36o 

21.  11 

3o.3o 

10.24 

24.55 

13.41 

•I  363 

22.    2 

32.    5 

10.  3i 

25.25 

13.54 

•i36o 

22.  II 

3i.    0 

10.35 

25.    5 

14.19 

•1365 

22.  18 

31.25 

10.38 

26.    5 

14.44 

•i36o 

22.26 

30.20 

10.41 

26.50 

i5.  II 

•1364 

22.39 

3i.    5 

10.54 

26.    5 

i5.5i 

•1354 

22.41 

3i.    0 

11.    2 

27.20 

16.17 

•1353 

22.55 

33.30 

II.  10 

27.40 

.6.43 

•I  356 

23.    7 

33.30 

II. 17 

2  5.35 

17.34 

•1344 

23.28 

34.35 

11.  26 

24.55 

17.38 

•1348 

23.38 

34.    5 

11.34 

25.  35 

17.42 

•1345 

23.42 

33.30 

11.41 

23.50 

.7.48 

•I  353 

23.56 

33.30 

23.  10 

18.    3 

•i35i 

23.59 

34.    5 

12.    6 
12.26 

26.  5 

27.  25 

18.    8 
18.  18 

•I  353 
•i35o 

June22 

June  2 2 

June22 

June2  2]         1 

12.34 

2q.  55 

18.28 

•1352 

0.    0 

20.34.    5 

0.    0 

•1358 

0.    0 

•03262 

0.    0   64  -3  65  '1 

12.44 

3i.3o 

19.  12 

•1345 

0.42 

34.30 

0.  17 

•1359 

1.45 

•03298 

I.    0   64^5  65 -5 
3.    0   64-7'66^o 

13.24 

29.    5 

19.  22 

•1348 

I.    9 

36.    5 

0.35 

•i36o 

4.29 

■03333 

13.34 

32.  20 

20.  12 

•1336 

1.44 

37.  3o 

0.48 

•1357 

5.34 

■o335q 

Mas.  ;65^4  66^9 

.3.4. 

32.    5 

20.  18 

•1339 

2.    0 

38.25 

1.  12 

•i36i 

7-  17 

•03365 

9.    0  [64 -6  66-0 

13.42 

34.    0 

20.44 

•1324 

2.  14 

37.  20 

1.25 

•I  356 

7.55 

•o338o 

Miu.   63  •764-7 
21.    0   64  ■0,65  •o 

i3.  5o 

34.45 

20.  59 

■1335 

2.23 

36.    0 

i.3o 

•1357 

8.26 

•03374 

14.25 

30.45 

21.  3o 

•1338 

3.     2 

33.30 

2.  10 

•1347 

8.43 

•03379 

14.52 

29.    5 

21.54 

•i332 

3.55 

33.    5 

2.  16 

•i35i 

14.  10 

■03342 

1 

14.56 

29.40 

22.23 

•1324 

4.    0 

33.35 

2.  22 

•1346 

15.28  , 

•03336 

1 

i5.    6 

29.40 

23.23 

•i35i 

4.26 

32.55 

2.43 

•i36i 

15.58 

•o33i8 

'        1 

i5.  II 

28.35 

*** 

4.39 

33.  3o 

»** 

17.    2 

•03323 

\        ! 

15.27 

29.20 

23.39 

•'347 

4.56 

32.    0 

3.33 

•1374 

17.23 

•o33i6 

15.44 

28.    0 

23.59 

•1358 

6.  i5 

31.35 

3.40 

-.369 

22.47  1 

•03298 

16.    6 

31.20 

6.53 

7-    2 

3o.  40 
3o.  40 

3.55 
4.  14 

•1369 
•1376 

23.59 

•o33o9 
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For  the  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 
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ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  ihe  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  iias 

been  generally  ii  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

rhe  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  whicli  is 

•ecorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  incliiued 

jy  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  J  865. 
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I.    0  '65  •3  65-5 

7.29 

31.35 

6 

48 

•i36i 

! 

0.  14 

36.  20 

I.    0 

•1379* 

1.57 

•03232 

3.    0  164 -8165 -7 

7.58 

32.45 

7 

8 

•1366 

0.42 

36.15 

1.25 

•1372 

2.23 

•03226 

Max.  66  •  1, 67^2 

8.    9 

32.25 

7 

14 

•1364 

1.55 

38.    5 

1.54 

•1371 

5.09 

•03263 

9.    0   65^i|66^o 

8.23 

32.45 

7 

55 

•1375 

2.    9 

09.55 

2.    4 

•I  366 

9.    3 

•03262 

Min.    63  •4[63  ^5 

9-    7 

31.  5o 

8 

8 

•1373 

2.  29 

39.  20 

2.  18 

•1385 

10.40 

•00242 

21.    0  j64-2i65^i 

9.21 

32.25 

8 

14 

•'377 

2.46 

38.    0 

2.28 

•1376 

11.    6 

•00192 

!      1 

\   9-44 

32.     0 

8 

56 

•1368 

3.    7 

33.40 

2.47 

•i35o 

11.32 

•03184 

1   9.56 

3i.3o 

9 

17 

•1372 

3.  12 

33.  10 

3.    2 

•1359 

12.    7 

•03209 

10.  22 

3 1.  40 

9 

45 

•1373 

3.54 

34.30 

3.18 

•1379 

i3.  II 

■03224 

no.  38 

3i.    5 

10 

4 

•1368 

4.    8 

34.40 

3.45 

•1376 

17.46 

•o3225 

;io.  53 

31.25 

10 

40 

•1371 

4.23 

33.  40 

4.12 

•i38i 

18.57 

•o323i 

111.41 

3i.    5 

II 

52 

•I  366 

4.27 

34.25 

4.22 

■1377 

20.    8 

•o32i3 

;    1 

in.  57 

3o.  10 

12 

19 

•1373 

4.54 

33.45 

4.34 

•i385 

20.28 

•o32io 

! 

jI2.      9 

3o.  3o 

12 

39 

■I  366 

4.57 

34.40 

4.58 

•i38i 

20.  59 

•o32o5 

12.41 

3i.  i5 

3i.    0 

12 
i3 

49 
5 

•1367 
•1364 

5.29 
5.38 

32.55 
33.45 

5.22 
6.22 

•1371 

■1379 

22.23 

/  ^03203 
1  ^03238 

12.58 
13.14 

3o.    0 
3o.  5o 

i3 
i3 

23 

47 

•1372 

5.56 
6.    6 

32.15 
33.    5 

6.38 
6.42 

■m 

22.38 

/  ^03238 
1  ^03208 

J 

i3.  22 

33.    5 

»4 

0 

•1368 

6.27 

32.20 

6.44 

•1376 

22.48 

•00202 

13.37 
i3.  55 

34.30 

32.25 

'4 
•4 

9 
16 

•1371 
•i368 

6.38 
6.43 

32.45 

32.  10 

6.5i 
7.  11 

•1384 
•1074 

22.57 
23.59 

•o323o 
•o32oo 

Thei 

ndications  are  take 

a  from  the  sheets 

of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached 

to  the  number,  in  which  instances 

t 

hey  are  inferred  ft 

cm  observations 

made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

jeen  generally  in  a 

state  of  agitation 

.   The  Symbol  (f)  denotes  that  the  rej. 

ister  has  failed  between  the 

preceding  and  following  readings. 

rhe  Symbol  :  atta 

bed  to  a  time  d 

enotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.  A  brace 

denotes  that  at  t 

bis  time  the  curve  of  the  Vertical  Foi 

cewas  dislocated,  and  the  d 

fference  of  the  numbers  included 

oy  tlie  brace  show? 

tlie  amount  of 

he  displacement. 

AT  THE  KOYAL   OBSERVATORY,   GREENWICH,   IX  THE  YeAR  1865. 
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13 

si 

Jime26 

June 26 

1 

'  June  26 

j 

j 

h       m 

b        m 

6.55 

20.32.  3o 

7.24- 

•1374 

23.  48 

20.38.    0 

7.18 

31.20 

7.34 

•1379 

23.59 

38.    0 

7.53 
8.  II 

31.45 

28.  20 

7.41 
7.56 

•.376 
•1379 

June  2  7 

June  27 

June  2 7 

June  27 

8.  i5 

28.  20 

8.  16 

•1375 

1   0.    0 

20.38.    0 

0.    0 

•1343 

0.    0 

•03200 

I.    0   65  •I  66  •o 

8.28 

24.  3o 

8.27 

•i38o 

' 

'    0.18 

38.35 

0.  23 

•1352 

0.  3o 

•o32o6 

3.    0  '65 -6  66^9 

8.38 

23.    0 

8.36 

•1378 

j   0.24 

38.25 

.o.3i 

•i35o 

4.    4 

•03277 

Max.  65  ^7  67  'o 

9-    9 

26.30 

8.49 

•i38o 

0.35 

38.25 

0.44 

•1358 

8.52 

•03256 

9.    0   64  ^6  66  -0 

9.22 

26.  i5 

9.30 

•J379 

\ 

i    0.41 

39.40 

I.  14 

•i358 

11.24 

•03232 

Min.    63^o;63-7 

9.56 

3o.  20 

9.46 

•1374 

1      1.32 

38.    0 

1.24      -.364 

13.48 

•03220 

21.    0   63  "7  65-1 

10.    8 

29.  5o 

10.  24 

•1377 

1.42 

36.55 

'•49 

•1357 

17.    9 

•03202 

22.  3o  i63^8,65-i 

10.  28 

28.    5 

10.  40 

•1372 

\ 

1.58 

37.45 

2.    9 

■i368 

19.  18 

•o3i55 

23.    0   63  •8  65^1 

10.  46 

34.30 

II.    4 

•i38o 

2.16 

37.15 

2.38 

•1372 

20.  26 

•o3i62 
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10.57 

33.25 

II.  16 

•1374 

3.    8 

36.  5o 

2.52 

•.369 

22.44 

•o3i57 

II.    9 

28.30 

II.  02 

•1374 

3.26 

36.    0 

2.58 

■1373 

23.    3 

•03167 

II.  22 

27.30 

11.49 

•I  365 

3.41 

35.  3o 

3.21 

•i366 

23.32 

•o3i56 

n.38 

23.40 

12.  10 

•1371 

4.    5 

35.00 

3.34 

•i368 

23.59 

•03167 

11.45 

23.  20 

12.30 

•1371 

4-36 

34.10 

3.45 

•i365 

12.41 

27.    5 

12.44 

•I  366 

1   5.14 

33.45 

4.    2 

•1367 

13.40 

29.  25 

i3.    3 

•1370 

1   5.24 

33.  i5 

4.  12 

■i366 

1 

14.  12 

3o.    0 

i3.  20 

•1370 

5.42 

33.  5o 

4.24 

•1371 

14.28 

29.40 

13.24 

•1367 

i   5^54 

33.    0 

4.40 

•1369 

14.52 

30.35 

13.34 

•1370 

6.    7 

33.    0 

4.50  j    ^1374 

( 

14.58 

30.20 

14.  12 

•1370 

6.26 

32.25 

4.58  !    -1366 

i5.  II 

3i.    5 

14.50 

■1366 

6.43 

32.25 

5.17 

•1371 

15.45 

28.20 

14.58 

•1370 

7.11 

33.  3o 

5.28 

•i368 

,6.24 

28.25 

15.34 

•I  366 

7.24 

33.  10 

5.40 

•137. 

16.54 

27.    0 

,6.5o 

•i368 

7.32 

33.45 

5.49 

•«377 

16.  58 

27.30 

*** 

7.39 

33.20 

6.    4 

•1375 

17.24 

25.45 

18.  39 

•1364 

7-4-5 

33.45 

6.  i3 

■1377 

17.40 

26.25 

19.    5 

•1366 

7.54 

32.  5o 

6.42 

•1374 

17.44 

25.  3o 

19.45 

■i36o 

8.53 

3i.  10 

6.57 

•1377 

17.56 

26.    0 

20.  i3 

•1354 

8.59 

3o.3o 

7.36 

•1374 

18.    3 

24.45 

21.48 

•1344 

9.  16 

3i.  20 

8.  10 

•i38o 

18.17 

25.15 

22.21 

•1345 

9.56 
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8.5o 

•1374 

18.26 

24.40 

22.45 

•1337 

10.  24 

29.  3o 

9.25 

•1378 

18.36 

27.    0 

23.    2 

•1343 

10.  42 
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9.55 

•1374 

18.53 

27.45 

23.11 

•1339 

In.    3 

29.  3o 

10.  19 

■i38i 
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27.    0 

23.  16 

•1344 

11.23 

32.  3o 

10. 56: 

•1373 
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23.37 

•1337 
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u.  17 

•1383 
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26.  40 
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•1343 

11.43 

3o.  10 

11.35 

•1374 
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27.  10 

12.    9 

30.35 

11.54 

•1368 

19.37 

24.55 

12.17 

3o.  10 

12.    6 

•1369 

19.46 

24;55 

12.52 

i3.    0 

29.30 
3o.  20 

12.45 
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•1366 
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23.  5o 

13.24 

29.35 

13.14 

•1367 

20.28 

26.50 

14.26 

29.  5o 

16.19 

•1373 

20.42 

27.    0 

14.38 

29.  25 

17.23 

•1374 

20.46 

24.40 

14.56 

29.  20 

18.26 

•1354 

20.56 

3o.3o 

.5.27 

3o.3o 

19.    5 

•1378 

21.  i3 

28.    0 

15.39 
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19.23 

■1375 

21.43 

28.30 

1 15.58 

29.25 

19.26 

•'379 
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3i.  10 
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29.  25 

20.    4 

•1374 
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•1370 
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•1343 
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22.27 
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For  the  Horizontal  and  Vertical  Forces,  increasing 

re.tdings  denote  increasing  forces. 
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16.43 

25.50 
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23.59 

•1343 

16.  59 
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20.  26 
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26.    0 

19.  19 

•'374 

20.56 

29.30 

18.22 

27.  3o 

20.  20 

•1363 

22.    8 

29.30 

18.58 

26.35 

21.  20 

•1369 

22.  12 

29.50 

19-    9 

26.    5 

21.  53 

•1365 

22.16 

29.  25 

19.26 

25.40 

23.09 
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26.  3o 
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1 
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29.40 
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10.  52 
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29.50 
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The  i 

ndications  are  taken  from  tlie  sheets  of  the  Photograpliic  Konord 

, except 

vhere  an  asterisk  is  attached  to  the  u 

umber,  in  which  instant 

es 

t 

hey  are  inferred  from  observations  made  with  the  telescope  in 

the  anc 

ent  manner.     The  Symbol  ***  dei 

otes  tliat  the  magnet  has 

1 

een  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  tl 

latthere 

^ister  has  failed  between  the  precedi 

ag  and  following  readings. 

' 

riie  Symbol  :   attached  to  a  time  denotes  that  the  reading  will 

apply  eq 

jally  well  to  a  considerable  range  0 

f  time  near  that  which  is 

I 

ecorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Ver 

tical  Foi 

ce  was  dislocated,  and  the  diff'erenc 

c  of  the  numbers  included 

)             ^ 

y  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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a 

III! 

•g  a 

Readings    , 

Thermo-  j 
meters. 

1    J 

Western 

4 

^  a 

llli 

ilil 

i 
1  fe 

■Jill 

mi 

i\ 

Eeadines 

of 
Thermo- 

|| 

Declina- 
tion. 

^  1 

^  2 

m 

p 

0  i 

1  u 

Declina- 
tion. 

^i 

it 

=■  1   >  \ 

^ 

S 

1  g.K<2 

S 

ia>^ 

s 

SI 
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1 

s 

=  p.3=g 

s 

^&>^ 

s 

zi.zi 

June  29 

June  29 

Junc3o 

June3o' 

h         m"^ 

14.29 

20.  29.35 

23.     4 

.  -1372 

10.  16 

20.  29.40 

8.14  !    •.383 

14.46 

29.30 

23.2  1 

•i368 

10.  5i 

29.40 

8.3o  1    •iSSo 

10.24 

3o.  20 

23.48 

•1372 

...13 

3o.3o 

q.    9       ^.380 

16.  12 

28.  20 

(t) 

.4.24 

3o.  20 

9-49 

•i382 

16.  2  2 

28.30 

i  .5.  i3 

29.  25 

.0.    0 

•i38i 

17.  I  I 

25.  3o 

15.28 

29.  25 

10.  34 

•io83 

17.26 

26.25 

i 

.5.38 

29.    0 

.0.  42 

•i38o 

17.42 

25.  20 

1 

15.53 

29.25 

10.  52 

•i383 

17.53 

25.  20 

16.  11 

28.40 

...     2 

•1081 

26.    5 

.6.37 

28.50 

12.      4 

•i382 

18.24 

25.  10 

.6.58 

27.  .5 

12.   .4 

•i38o 

18.40 

25.    5 

i  17.    9 

.  28.  20 

.2.41 

•.38. 

18.43 

25.35 

.7.53 

28.    0 

13.    6 

••379 

18.53 

25.    5 

1 8.    7 

27.    5 

14.20 

•.382 

19.23 

25.    0 

.8.  14 

27.  20 

.4.46 

-.33. 

19.39 

25.  3o 

18.26 

25.  20 

.4.54 

•.084 

20.  12 

24.  i5 

.8.44 

25.  20 

.5.25 

•i383 

20.  36 

26.55 

.9.  .0 

24.30 

16.  .6 

•1386 

20.52 

27.    5 

19.  22 

23.25 

16.34 

-.381 

21.    9 

27.50 

19.  3i 

24.30 

16.  5i 

•i38o 

21.34 

27.25 

:.9. 40 

26.35 

'■** 

21.58 

27.00 

20.53 

26.35 

.9.38 

•1375 

22.  28 

2q.     5 

20.58 

27.00 

20.    0 

•.377 

22.53 

3o.5o 

: 2 1 . 32 

27.50 

*** 

23.23 

35.    0 

'21. 3q 

28.55 

22.44 

-.363 

20.59 

34.30 

:22.   14 

123.59 

3..50 
36.    0 

23.  59 

•.374 

June  3o 
0.    0 

Juno3o 

Juneoo 
0.    0 

June3o 
1.    0 

20.  34.  3o 

(t) 

•03178 

64-7 

66-4 

July  . 

July  1 

July  1 

July  I 

0.  21 

35.    0 

0.  iq 

•1374 

f 

o3poo 

Max. 

64-7 

66 -t 

0.    0 

20.  36.    0 

0.    0 

•'374 

0.    0 

•c3oio 

1.    0 

63- 6  63-% 

0.  27 

35.    0 

0.45 

•••379 

'•    7 

03l2I 

3.    0 

63-8 

65 -o 

0.  1 1 

36.30 

0.27 

•1376 

1.38 

•o3oi9 

3.    0 

63^6  64- 2 

0.42 

36.  10 

I.    0 

•1377 

2.  i5 

o3io7 

9.    0 

63-6 

64^7 

1.26 

37.    0 

1.  10 

•.378 

4.53 

•03072 

Max. 

63-  964^  8 

0.56 

35.  55 

I.  19 

•i38o 

2.49 

o3ii9 

Min. 

62-2 

62-7 

..52 

37.  .5 

1.33 

•1375 

7-    9 

•03072 

q.    0 

63- 3  64-0 

I-    9 

37.  10 

1.25 

•1371 

5.10 

03142 

21.0 

62-7 

63 -o 

2.  1 1 

37.30 

1.40 

•I  080 

12.39 

■03041 

Min. 

6i- 8  62-4 

1.23 

37.  25 

i.3o 

••374 

6.43 

03142 

2.32 

36.50 

2.    4 

•1378 

16.  38 

•o3o25 

22.35 

63-  4|63-  9 

1.26 

38.35 

1.34 

•1365 

7.  25 

o3!33 

2.4. 

37.  10 

2.38 

•.378 

17.15 

•o3o3i 

1.32 

38.    0 

1.40 

•1368 

16.  10 

o3o77 

2.55 

36.45 

2.46 

•i382 

18.46 

•00007 

1.39 

38.35 

i.5o 

•1365 

18.25 

o3o56 

3.    5 

36.45 

2.58 

•1384 

22.37 

•02991 

'•44 

38.  10 

2.3o 

•1373 

21.  16 

o3oii 

3.  11 

36.1 5 

3.47 

••377 

23.59 

•02997 

2.15 

38.  20 

2.42 

•1372 

23.  59 

•o3oio 

1    3.25 

36.  1 5 

4.    3 

•i38i 

2.43 

37.    0 

3.20 

•1377 

3.41 

35.25 

4.13 

•1378 

2.59 

37.30 

3.35 

•i38o 

3.58 

35.25 

5.  12 

•1383 

3.  ,6 

37.    0 

3.42 

•1375 

4.  11 

34.00 

5.42 

••379 

3.31 

37.20 

3.49 

•1377 

\   4-26 

34.  40 

6.    4 

•i38i 

4.29 

34.25 

0.59 

■1374 

1   6.17 

3i.5o 

6.36 

•1378 

4.40 

34.25 

4.18 

•i38o 

6.55 

3i.  3o 

7.    0 

•1382 

5.    9 

33.30 

4.33 

•1376 

1    7-    2 

32.    5 

7-    9 

•i386 

5.24 

33.  5o 

4.43 

•i38o 

!   7-  " 

31.O0 

7-  "9 

•1383 

5.28 

33.  10 

4.52 

•1378 

:  7.35 

32.    0 

7.35 

•i385 

5.44 

32.40 

5.    4 

•i38o 

!  10.  39 

3i.  10 

8.  i5 

•i383 

6.46 

02.    0 

5.  12 

•1378 

iio.56 

31.35 

8.35 

•i385 

7-  '4 

32.  i5 

5.24 

•1382 

!  1 1.  1 1 

00.  3o 

10.33 

•1383 

7.56 

3o.  5o 

5.32 

•1377 

11.57 

3o.  3o 

11.  i5 

•1386 

8.  i3 

3o.  5o 

5.3q 

•i38o 

.4.56 

29.  3o 

12.36 

■i38o 

8.32 

30.  3o 

5.45 

•1377 

15.24 

29.  3o 

16.    4 

•i383 

9.    9 

3o.  3o 

6.39 

•13/7 

16.44 

27.    0 

18.  19       -1379 

9.29 

29.55 

6.5i 

•1379 

17.53 

26.    0 

21.39  (    -'363 

9.46 

30.35 

7-44 

■'379 

\.r.sr 

26.35 

21.54  '    ^'359 

For  tlie  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 
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Indications  of  the  Magnetometers 
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of 
Thermo. 
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s  S 
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S  >5 

Declina- 
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l| 

meters. 

Declina- 
tion. 

'i 

0^  ^  1 

-"!§ 

m 

51 

^1 

^1 

tion. 

0  a 

July  I 

j 

J"iyj 

July  2 

i 

1, 

I  8.  22    t20.  25.  5o 

22. 10 

•i36i 

18.35 

20.  25.  3o 

1 

iq.     2    1        27.     0 

22.30 

•i36o 

18.44 

24.45 

ig.  26          26.    0 

23.     4 

•1367 

19.    8 

25.20 

iq.  00 

26.  35 

23.59 

•1371 

19.23 

25.50 

20.  26 

26.  10 

20.36 

27.20 

1 

20.  40 

25.50 

20.41 

27.  10 

21.     7 

26.35 

21.39 

28.50 

21.23 

26.55 

21.43 

28.  5o 

21.53 

28.50 

22.  14 

30.35 

22.  17 

3i.3o 

23.   12 

32.  5o 

2  2.  33 

3i.  3o 

1 

23.47 

32.  5o 

23.59 

35.    0 

1 

23.57 
23.59 

33.55 
33.  55 

July  2 

0.    0  '20. 35.    0 

July  2 
0.    0 

July  2 
0.    0 

July  2 
I.    0 

•1371 

•02997 

63  •864-5 

July  3 

July  3 

July  3 

July  3 

o.5q  1       36.35 

0.  39 

•1374 

2.3o 

•o3o3i 

Max. 

64  •7  65^8 

0.    0 

20.  33.  55 

0.    0 

1364 

0.    0 

•o3oi6 

I.    0 

64  -8  65  5 

2.    3  I       36.  i5 

1.38 

•,369 

4.41 

•o3o57 

9.    0 

64 -3  65 -I 

0.16 

34.55 

0.28 

1348 

5.23 

•o3iio 

3.    0 

64 -6  66-0 

2.  i5 

35.55 

2.    6 

•1374 

6.5o 

■o3o68 

Min. 

62^463^2 

1.54 

35.45 

0.56 

1366 

6.37 

■o3iii 

Max. 

65  ^5  66  -7 

2.  2q 

36.    5 

2.  18 

•13/3 

10.  3o 

•03072 

21.    0 

63  "9  64 -8 

2.38 

35.  10 

1.45 

1374 

7.48 

•oSiig 

9.    0 

64  •6,66-0 

3.28 

34.    5 

2.36 

■1376 

11.    5 

•o3o63 

2.58 

35.20 

2.27: 

1369 

10.  !4 

■03l2  1 

Min. 

63  -4164  -7 

3.39 

34.30 

2.44 

•1374 

11.33 

•o3o63 

1         1 

3.45 

33.40 

2.57 

1376 

i3.  16 

•03084 

21.    0 

64 -6:65  •I 

4.  II 

33.30 

3.27 

•1373 

i5.    2 

•c3o42 

1 

4.    2 

33.  40 

3.22 

1370 

14.    5 

•o3o9 1 

4.37 

33.30 

3.45 

•i3-8 

17.52 

•o3oi7 

1 

4.  17 

32.45 

3.46 

1370 

18.23 

•03076 

4.41 

32.  5o 

4.22 

•1376 

18.43 

•o3oi6 

1    . 

4.51 

31.55 

4-    7 

1376 

20.59 

•03076 

5.    7 

33.30 

4.54 

•1379 

21.57 

•o3o28 

5.18 

32.    5 

4.  19 

.375 

22.33 

•03064 

5.13 

32.50 

5.    8 

•1378 

22.39 

•o3o24 

5.26 

31.35 

4.34 

1378 

23.59 

•03075 

6.12 

3i.5o 

5.21 

•i383 

23.59 

•o3oi6 

i 

6.25 

3i.    0 

4.56 

1375 

6.33 

32.    5 

5.5q 

■'379 

7.  11 

3o.  3o 

6.    2 

1385 

1         I 

7-38 

3o.  3o 

6.34 

•1385 

7.27 

3i.3o 

6.43 

i38o 

7.45 

31.25 

6.52 

•i382 

8.2+ 

32.35 

6.54 

1387 

8.    8 

31.35 

7.  20 

•i386 

8.41 

31.35 

7.    3 

i38q 

8.14 

30.45 

7.34 

•i385 

9.22 

32.25 

7.20 

i382 

8.41 

3i.  20 

7.43 

•1379 

9^44 

3i.  10 

7-44 

i385 

9-47 

3o.  5o 

8.    4 

•1384 

9.54 

31.20 

7.53 

1378 

'        1 

10.  24 

2g.  3o 

8.29 

10.    I 

30.35 

8.  18 

i382 

t      ! 

10.  38 

29.45 

10.  i5 

•1375 

10.    9 

3i.  10 

10.  28 

1376 

'      I 

10.55 

28.    0 

10.  29 

•1385 

10.  23 

3i.  10 

10.52 

i38o 

1      1 

II.    8 

28.    0 

,1.13 

•1373 

10.35 

29.45 

11.43 

1378 

11.40 

29.  3o 

II. 5i 

•1378 

10.53 

3o.  3o 

12.36 

1384 

.2.48 

28.30 

12.41 

•1373 

1 

II.  14 

3i.    5 

.2.45 

•379 

i3.  II 

29.35 

14.    4 

•1379 

11. 3q 

2q.  25 

13.20 

1374 

13.56 

3o.    0 

14.  21 

•1377 

11.52 

3o.    5 

i5.    8 

1377 

14.    7 

30.35 

14.58 

•1378 

11.58 

29.  25 

18.24 

1371 

14.22 

29.  5o 

i5.  18 

•i382 

12.  11 

3o.  10 

19.41 

1364 

14.39 

30.25 

16.    4 

•1379 

12.26 

28.  25 

20.    5 

1359 

i5.    I 

29.45 

16.38 

•1384 

1 

! 

12.42 

3o.  10 

21.52 

i358 

15.23 

3o.5o 

17.43 

•1378 

1 

i3.  10 

3i.i5 

23.59 

•1371 

15.44 

29.35 

20.    0 

•1372 

i 

13.27 

3o.  20 

i5.  57 

3o.5o 

21.24 

•1363 

1 

14.    I 

3o.  20 

16.  10 

3i.  20 

22.18 

•1356 

1 

32.  20 

16.14 

32.  10 

23.  28 

•1357 

wi 

28.30 

1 

1 

16.  39 

3i.    5 

23.  5g 

•1364 

1 

16. 2 

29.    5 

16.  58 

27.    0 

\ 

16.26 

27.55 

17.  27 

25.  i5 

1 

1 

17-  7 

27.30 

17.34 

25.25 

17.43 

26.    0 

17.42 

24.50 

18. 5 

26.25 

18.21 

25.35 

1 

18.  l3 

25.55 

18.26 

25.    5 

1 

,8.., 

26.  25 

j 

The  indications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  n 

umber,  in 

which  i 

istances 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol  ***  den 

otes   that 

the  maj 

net  has 

been  generally  in  a  state  of  agitation 

The  Symbol  (f)  denotes  that  the  regi 

3ter  has  failed  between  the  precedin 

y  and  foUc 

)wing  re 

adings. 

The  Symbol  :  attached  to  a  time  de 

Qotcs  that  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  0 

f  time  nea 

r  that  1 

^rhich  is 

recorded.     A  brace  denotes  that  at  t 

his  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  dilFerenc 

3  of  the  ni 

imbers  i 

ncluded 

by  the  brace  shows  the  amount  of  th 

e  displacement. 

AT  THE   KOYAL   ObSEEVATORT,   GeEEXWICH,   IN  THE  YeAE   186a 
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-03369 
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4.41 
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3o.    5 
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2q.  5o 
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29.35 
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■•379 
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10.22 

29.35 

14.    4 
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3i.o5 

1 
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66 
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0.  i5 
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•1376 
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1 
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6.21 
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23. 59       -00280 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186.5 


rev) 


6 

AVesleru 
Declina- 
tion. 

ills 

ill 

|l5i 

1 

•-lit 

A 

E  a 

Readings 

of 
Thei-mo- 
raeters. 

II 

Western 
Declina- 
tion. 

2 

S-'g 

Verticnl   Force  in 
parts  of  the  whole 
V.  r.  luicorrected 
for  Temperature. 

J 

Readings 

of 
Thermo- 
meters. 

O  5 

ti 

11 
^1 

"^1 

nil 

1 

a  3 

mi 

July  7 

July  7 

1 

|. Inly  7 

0      / 

7-  57 

20.  27.  5o 

10.  17 

-•i36i 

22.32 

20.  3o.    0 

8.    7 

27.30 

10.34 

•i386 

22.43 

29.20 

8.  i3 

20.  5o 

10.  5o 

•I  355 

1  23.  23 

32.    5 

8.  23 

25.  5o 
27.55 
27.    5 

11.24 
11.40 

•1347 
•i366 
•1357 

23.59 

2>i.  10 

8.41 
8.48 

Julys 

July  8 

July  8 

July  8 

9.    0 

28.  i5 

12.    4 

•I  352 

0.    0 

20.  ?>2!.  10 

o>    0 

•I  363 

0.    0 

•03290 

I.    0 

66 -g 

67-9 

q.  16 

27.40 

12.  20 

•I  355 

0.38 

34.45 

0.44 

•i368 

5.  17 

•o3352 

3.    0 

66 -c 

68 -o 

9.4. 

40.  20 

12.27 

•i36o 

0.49 

35.50 

I.    3 

•1366 

5.25 

•03347 

Max. 

6t\ 

68^1 

.9.  58 

29.  10 

12.47 

•1352 

I.     I 

35.30 

1.20  i    -1376 

6.55 

•o336i 

9.    0 

66  -4167  -oj 

10.  II 

18.35 

13.12 

•i353 

1.23 

37.    5 

i.5o  !    ^1369 

8.  18 

•03362 

Min. 

64-7!65^7| 

10.  18 

20.  10 

I  3.  21 

•1349 

1. 29 

36.45 

*** 

8.3o 

•0.5349 

22.  i5 

65-6 

66-7 

10.  26 

iq.  20 

13.28 

•1364 

l.3q 

36.45 

2.38 

•1376 

8.3q 

•03358 

10.44 

31.55 

1.3.40 

•1352 

1..56 

:-,G.  10 

3.  i3 

•i368 

1 3.    3 

•o33io 

11.    6 

24.    0 

13.48 

•1352 

2.  25 

36.35 

3.20 

■.375 

16.23 

•03291 

II.  20 

i5.  00 

14.    5 

•1358 

1 

'    3.  u 

35.20 

3.28 

•1370 

18.56 

•03271 

n.  27 

18.35 

14.12 

•I  355 

1   3.24 

36.  3o 

3.32 

■1372 

19.    2 

•03277 

11.56 

.4.45 

14.  26 

•1355 

3.40 

35.40 

4.  23 

•i38i 

19.  18 

•03268 

12.  II 

20.  40 

14.57 

•1377 

35.40 

4.02 

•1375 

19.41 

•o3256 

12.23 

18.45 

15.14 

•1371 

t   4-2  + 

36.30 

4.40 

•i38i 

22.  10 

•03242 

12.41 

15.35 

i5.3i 

•'349 

1  4.28 

35.45 

5.33 

•13-6 

(t) 

12.57 

18.  20 

.5.45 

•1345 

( 

4.38 

35.35 

6.  18   i     •logi 

i3.3i 

16.25 

16.  6: 

•1356 

4.41 

34.55 

6.25 

•i3S9 

13.57 

15.55 

16.55 

•1362 

4.57 

34.  55 

6.56 

•i3q5 

14.27 

21.  35 

17.20 

•1353 

5.    9 

34.    0 

7.21 

•1336 

14.34 

21.35 

17.33 

•1355 

5.  18 

34.  25 

7.50 

•1395 

14.41 

23.20 

18.39 

•i35o 

5.37 

33.    0 

8.29 

•i38i 

i5.  10 

15.35 

18.52 

•1344 

5.43 

2,i.    0 

8.48 

•1423 

15.26 

12.  35 

19. 14 

•i352 

1    6.T2 

32.    5 

8.53 

•1438 

15.38 

13.  3o 

19.30 

•i35o 

6.39 

32.    5 

9.    9 

•1409 

15.42 

13.30 

20. 12 

•1354 

6.43 

32.40 

9.25 

•1405 

16.36 

19.15 

20.47 

•1348- 

6.56 

32.40 

9.33 

•1386 

16.41 

.7.55 

21.48 

•1334 

7.11 

32.  10 

g.42 

•1384 

16.54 

19.30 

21.53 

•  1 337 

7.28 

32.  5o 

9.58 

•1372 

16.57 

1 9.  3o 

22.  9 

•1337 

j 

7.45 

3i.    0 

10.  12 

•1375 

17.    6 

20.45 

22.  3o 

•i35o 

8.    0 

31.35 

10.  19 

■1071 

17.. 3 

20.35 

22.41 

•i35o 

8.  11 

3o.  45 

10.48 

;i374 

17.18 

19.  3o 

22.58 

•1359 

8.26 

3i.  3o 

II.    8 

17.28 

20.45 

23.59 

■I  363 

8.38 

20.  5o 

II.  25 

•'379 

17-47 

21.    5 

9.    5 

27.    5 

II.  5o 

•1376 

18.    7 

20.  25 

9.  12 

25.45 

12.36 

•i3Si 

18.  27 

20.    0 

g.  27 

29.  10 

i3.  5o  1    ^1375 

18.37 

21.  3o 

9.3g 

26.50 

14.52  1    ^1379 

18.55 

22.    0 

9.45 

27.  10 

i5.    6  1    ^1375 

19-    7 

25.55 

1 

10.    6 

26.  35 

i5.  i3       -1381 

19.23 

26.40 

1 

10.  i3 

27.35 

i5.  23       ^1379 

19.29 

26.    0 

10.  29 

27.  25 

16.  i3       -1380 

19.56 

25.  3o 

[10.56 

27.35 

17.    6       -1378 

20.  12 

26.    5 

lu.i. 

25.  3o 

17.52       -1376 

20.38 

25.35 

J 

II. 3i 

26.  45 

18.    6  :    ^1369 

20.  57 

28.    5 

1 

12.    0 

25.  55 

18.14       •1372 

21.39 

28.35 

i 

12.58 

25.  40 

18.  22  ,    ^1369 
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1 

For  tlie  Ilurizoiilal  nml  "W'rtical  Forces,  increasing 

readings  denote  increasing  forces. 
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.7.36 

24.  20 

1    9- II 
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12.29 

•i38o 

20.     8 

24.  3o 

1 

14.  11 

28.    5 

13.23 

•1375 
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27.30 

15.35 
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16.45 
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25.55 
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,.7.24 

25.  20 

20.  55 

•1363 

' 
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■7.39 

20.  20 

23.  10 
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3i.    5 
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26.55 
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26.55 
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July  9 
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July  9 
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21.55 

29.  20 

0.  27 

3i.3o 

c.  19 

•1367 

0. 3o  .    ^03272 
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67  •I  68 -5 

22.  26 

3i.3o 

I. 41 

34.30 

0.27 

•1364 

4.42       ^033 1 9 

q.     0 

65  ^8  67  •o 

23.  I  I 

33.  3o 

1.59 

32.35 

1.36 

•1385 

4.  53       -03304 

Min. 

64-265-2 

23.  18 

33.    5 

1 

2.  12   1 

32.45 

1.59 

•1372 

5.  24       -03335 

21.    0 

64-765-6 

23.54 

34.    0 

1 

2.38   j 
2.58 

34.45 
34.25 

2.35 

2.49 

•1391 
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23.59 
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1 
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32.  5o 

3.24 

•1372 

■J.  01   1    -03292 

July  10 

July  10 

July  10 

July  10'         1 

3.32 

32.50 

3.3o 

•1375 

14.32  1 
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20.  35.  10 

0.    0 

•1376 

0.    0       -03217 

1.    0  j65-8  66-4 

3.44 

33.30 

3.40 

•1373 
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-03239 

I   0.  27 

35.    5 
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•.376 
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3.59 
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4.13 
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-03241 

0.41 

36.    0 

2.    7 
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5.41   !    -03255 

Max.  [66 -2  66 -7 

■"* 

19.55 

•03219 

2.    8 

35.20 

2.43 

•1378 

5. 49      -03242 

9.    0   64-666-0 

The  ii 

ulicatioiLs  are  takei 

1  from  the  sheets  of  the  Photographic  Record,  exceiit  where  au  asterisk  is  attached  to  the  number,  in  which  instances 

t 

icy  are  inferred  fi-o 

m  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

1) 

ecn  generally  in  a 

tate  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

1 

he  Symbol  :  attac 

bed  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

r 

^corded.     A  brace 

denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

1, 

V  the  brace  shows 

the  am'ount  of  the  dis]ilacement. 
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For  t 

he  Ilori 

zoiUal  and  Vertical  Forces,  i 

icreasing 

readings  denote  increasing  forces. 
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The  indications  are  taken  from  the  .sheets  of  the  Photographic  Eecord,  except  where  an  ast 

erisk  is  attached 

;o  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner 

.     The  Symbol 

***  denotes  tliat  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  f£ 

tiled  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will   apply  equally  well  t 

0  a  considerable 

range  of  time  near  that  which  is 

recorded.     A  brace   denotes  that  at  this  time  the  curve  of°he  Vertical  Force  was  disl 

ocated,  and  the  d 

ifferencc  of  the  numbers  included 

liV  the  brace  shows  the  amount  of  tlic  displacement. 

AT  THE   EOYAL   OBSERVATORY,   GREENWICH,  IN  THE   YeAR   1865. 
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indications  are  taken  from  the  sheets  of  the  Photoeraphic  Record,  except  where  an  asterisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  ihe  ancient  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (t)  denotes  that  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.   A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  c 

ifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT   THE   RoYAIj   OBSERVATORY,   GREENWICH,    IN   THE   YeAR    180^ 
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r-o3i48 

3.    0 

67-9 

69^2! 

i3 

54 

28.    0 

14.    4 

1373 
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0.18 

•1356 

\-o3i69 

Max. 
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4.57 

•1401 

i8.3o 

•o3i36 

•9 

29 

31.40 

5.  25 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  tliat  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  lo  a  considerable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  d 

iflference  of  the  numbers  includt-d 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  KOTAL  OBSERVATORY,   GREENAVICH,   IN  THE  YeAR  1865. 
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The  indicMtions  nre  taken  fVom  the  sheets  of  the  Photographic  Eecord,  except 

vhere  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  ivith  the  telescope  in  the  an 

cient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re^ 

^ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  vnW  apply  equ 

ally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of^the  Vertical  Fo 

rce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Tear  1S65. 
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For  the  Horizontal  and  Yci-lical  Forces,  increasing  readings  denote  increasing  forces. 


(cxvi) 


Indications  of  the  Magnetometers 


il 

T\'estern 
Declina- 

II 

me 

mi 

i 

mi 

J 
0  £-1 

il 

Readings 

of 
Thermo- 

n 

Western 
Declina- 

S 

§■1 
0  -ji 

] 

lis 

III 

1 

Hi 

ill 

-1 
II 

Readings 

of 
Thermo- 
meters. 

r,-    ^ 

f^  1^ 

1"S  =  | 

is 

rt  0  =  g 

f^  tu 

,  •  ^ 

O  a 

tion. 

^1 

im 

C2  0 

H 
s- 

il 

1 

tion. 

0 1 

m 

0  g 

•s  2  &;  H 
|l.l 

'1 

ol 

July  23 

July  2  3 

July24 

°           r      r- 

„ 

18.    8 

20.35.  20 

21.  20 

■1332  \ 

19.   1 

20.  25.  5;) 

18.  iq 

34.    5 

21.44 

•I  33 1 

.19.  26 

26.55 

18.36 

34.    0 

22.  21 

•1339 

20.  12 

26.35 

18.53 

35.30 

22.27 

■I  336 

20.  4  I 

26.55 

19.33 

28.    0 

22.  48 

•1344 

20.  56 

27.55 

19.46 

29.    5 

23.  29 

•1344 

21.  3o 

28.35 

.9.56 

28.    5 

23.59 

•.348 

22.44 

3..50 

20.    8 

2q.  10 

20.41 

06.20 

20.  25 

28.     0 

23.  56 

36.55 

20.54 

3i.  10 

23.59 

37.20 

21.'  9 
21.54 

29.  00 
3o.3o 

July  2  5 

-July  2  5 

July  2  5 

July  25 

22.    9 

2q.  5o 

I   0.    0 

20.  37.  20 

(t) 

0.    0 

o3o5. 

I.    0 

69^8 

70^5 

23.14 

33.    0 

1.45 

39.  20 

I.    0 

.357 

38 

{ 

o3oq5 

3.    0 

69^6 

70-8 

23.26 

34.  20 

(t) 

2.36 

i38i 

o3i37 

Max. 

71  -o 

71 '3 

23.59 

35.35 

'    3.  19 

38.  5o 

2.5o 

1376 

4 

3o 

o32i8 

9.    0 

6q  •I 

70  -2 

!  3.39 
3.56 

37.  45 
37.25 

3.24 

3.56 

l3S2 
1064 

4 

•39 

{ 

o32i8 
0S191 

Min. 
21.    0 

65^3 
66^6 

66-5 
68 -o 

July2  4 

Jaly2  4 

July2.| 

July2| 

0.    0 

20.  35.  35 

0.    0 

•1348 

(t) 

1.    0 

67-2 

67-3 

4.  12 

34.20 

4.  20 

1371 

5 

42 

03192 

22.    0 

67  •5!68  -7 

0.37 

37.  45 

0.  20 

•1345 

c.  54 

•o3oo2 

3.    0 

67-2 

69-0 

4-25 

34.  40 

4.  43 

1 306 

7 

4 

03176 

23.    8 

68  ^2  69^0 

37.  55 

1-4+ 

•1349 

2.    q 

•o3o38 

IMax. 

67*9 

697 

4.52 

34.40 

4.56 

1369 

q 

3o 

o3.63 

1.  18 

37.    0 

2.  10 

•1342 

6.  18 

•o3o6q 

9.    0 

66^4 

6q  -o 

5.    9 

33.55 

5.3o 

1062 

10 

12 

o3i36 

1.45 

3j.    0 

2.45 

•i36o 

6.41 

•o3o8i 

.Mill. 

66-1 

67-3 

5.26 

34.  55 

5.49 

1567 

!I 

35 

00106 

2.  23 

34.  1 5 

3.  ig 

•.354 

7.  i3 

•o3o7q 

21.    0 

67^2 

68^3 

5.38 

34.  10 

5.55 

1 365 

'4 

43 

o3o66 

2.29 

36.50 

3.25 

•1359 

11.57 

■o3o74 

6.12 

OJ.  25 

6.    2 

1370 

17 

7 

o3o5o 

3.    3 

35.50 

4.20 

•i358 

12.39 

•o3o35 

6.56 

34.  3o 

6.  3 1 

1 363 

18 

56 

o3o2i 

3.26 

34.  20 

4.32 

•1368 

13.23 

•o3o37 

7.  1 1 

33.    0 

6.54 

i365 

20 

1 1 

00024 

4.18 

33.  10 

5.    0 

•i356 

13.53 

•o3oi8 

7.33 

04.30 

7.  19 

1373 

20 

4° 

o3o32 

4.29 

33.  5o 

5.  10 

•i356 

15.59: 

•o3o47 

8.    2 

34.30 

8.    5 

.369 

21 

o3oi8 

5.    8 

33.    5 

5.  i5 

•1366 

18.53 

•o3o38 

8.44 

32.  3o 

8.17 

.37. 

22 

7 

o3o5i 

5.  12 

33.50 

5.28 

•i36i 

19.54 

•03040 

9^    9 

33.30 

8.40 

.068 

22 

38 

o3o65 

5.23 

33.    0 

5.41 

•1365 

21.  12 

•o3o34 

9.18 

3..  20 

8.47 

1069 

23 

59 

•03092 

5.32 

33.    0 

5.54 

•1359 

23.  59 

•o3o5 1 

9.43 

32.00 

9-    4 

.366 

5.43 

02.    0 

6.    9 

•1359 

10.  II 

0..20 

q.  2  1 

i36S 

5.59 

32.    0 

6.24 

•,349 

10.58 

33.    5 

g.52 

.367 

6.  II 

So.  55 

6.43 

•i362 

12.26 

3..  55 

'•'"* 

6.27 

28.50 

6.56 

•1356 

12.39 

31.35 

12.57 

1373 

6.43 

2q.55 

7.15 

•1367 

13.28 

32.    5 

i3.  19 

1371 

6.58 

28.20 

7.35 

•l35q 

13.41 

3i.3o 

i3.  42 

1375 

7.23 

3o.  10 

8.23 

•I  356 

14... 

0..55 

1.5.52 

1371 

7.43 

3o.  45 

8.44 

•i362 

14.  3o 

00.  3o 

13.58 

1374 

7.5s 

3o.    0 

9.  10 

•1359 

14.42 

32.    5 

.5.    0 

1374 

8.  27 

29.30 

9-  19 

•1362 

14.55 

3i.5o 

i5.  22 

1070 

8.53 

3o.  3o 

9-4' 

•1359 

15.    8 

33.    0 

17.    5 

1370 

10.    9 

3i.    0 

9.53 

•1362 

15.23 

33.  20 

17.  12 

1373 

10.  25 

3o.  25 

.1.33 

•1356 

15.26 

36.    0 

17.28 

i368 

10.32 

29.  20 

12.    4 

•1378 

15.43 

35.  10 

iS.    5 

1371 

1  I.      2 

28.40 

i3.    0 

•i33o 

15.59 

35.  i5 

iS.3o 

i365 

I  I.  32 

28.40 

13.56 

•i36i 

16.    q 

34.35 

18.42 

.364 

12.      0: 

2q.25 

14.34 

•i55o 

16.26 

33.  10 

19.  12 

i35o 

12.  23 

25.  5o 

15.32 

•i352 

16.43 

31.25 

20.    3 

1365 

12.  33 

23.  20 

18. 38 

•1346 

17.    6 

32.    0 

20.49 

1359 

12.  55 

28.  5o 

*** 

17.  24 

29.30 

21.  5o 

i36i 

i3.  18 

33.  10 

21.  II 

■1338 

17.35 

50.    5 

22.25 

1357 

14.  II 

24.25 

21.23 

•.333 

17.42 

3o.    0 

22.42 

i35o 

.4.26 

26.    5 

22.     3 

•i336 

18.  11 

31.55 

22.51 

.357 

i5.  28 

28.  5o 

(t) 

18.23 

01.  20 

23.14 

•io5o 

17.  23 

26.  20 
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The  indic.itions  are  taken  from  tlie  sheets  of  the  Photogi-apliic  Kecord,  except  whe 

re  an  aste 

isk  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ♦** 

lenotes  tha 

t  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  reading 
to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  t 

s.     TheSj 

Tubol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

lat  at  this 

ime  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

July  24''.  22".  3"'.  to  July  25''.  1".  0"'.  Damper  experiments  witli  the  Xlorizont 

al  Force  M 

agnet  were  in  progress. 

July  25''.  i".  45"'.  to  3".  10".  Damper  experiments  with  the  Declination  Magn 

t  were  in 

progress.  ) 

AT  THE  Royal  Observatory,  Greenwich,  in  tue  Year  1865, 
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The  in 

Ucations  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  aster 

sk  is  attached  to  the  number,  in 

■which  instances  they  are  inferred  from 

ob 

servations  made  with  the  telescope  in  the  ancient  manner.     The  Symhol  ***  denotes  that 

the  magnet  has  been  generally  ii 

a  state  of  agitation.     The  Symbol  (f) 

de 

QOtes  that  the  register  has  foiled  between  the  preceding  and  following  readings      The  Sy 

mbol :  attached  to  a  time  denotes 

that  the  reading  will  apply  equally  well 

to 

a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this 

ime  the  curve  of  the  Vertical  Por 

ce  was  dislocated,  and  the  difference  of 

the 

numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

J 

ily  28,  Damper  experiments  with  the  Declination  Magnet  were  in  progress  from  21''.  4 

0"'.  to  23I'.  So™. 

D 

ECLiNATioN  Maoxet.— Damper  experiments  were  made  between  July  30''.  21".  4:;"'.  a 

nd  July  31''.  o^  15"'.,  and  also  fr 

omsi'i.  21''.  45"'.  t0  3iJ.  23".  59''>. 

AT  THE  Royal  Oeskrvatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  from  the  sheets  of  the  Pliotopraphie  Record,  except  ^ 

vhcrc  an  ast 

erisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  witli  fjic  telescope  in  the  anci 

nt  manner 

.     The  Symbol  ***  denotes    that  the  magnet  has 

been  generally  in  a  state  of  agitation.   The  Symbol  (f)  denotes  that  the  rcg 

ister  has  fa 

led  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  tc 

a  considerable  range  of  time  near  that  v/hich  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  disl 

ocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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Greenwich  Obseuvations,  1863. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  aste 

risk  is  attached  to  the  n 

umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner 

The  Symbol  ***  dei 

lotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  fa 

led  between  the  precedir 

g  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  t 

0  a  considerable  range  c 

f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dis 

ocated,  andthe  differenc 

3  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Obseevatort,  Greenwich,  in  the  Year  1865. 
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For  the  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 
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Aug.  5 

Aug.  5 

1,    .. 
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° 

23.  59 

20.  45.  10 

21.    3 

•1264 
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:    4^38 

20.  33.  10 

4.  12 

•I  366 

21.  12 

•1283 

4.41 

34.    5 

4.  14 

•1362 

21. 3i 

•1284 

4.44 

33.    5 

4.23 

•i368 

2 1.. 39 

•1277 

4.57 

32.  3o 

4.31 
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21.42 

■1287 

5.    8 

33.    5 

4.39 
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21.49 

•1277 

5.  i5 

31.55 
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•i36i 

21.54 

•1292 

5.26 

32.  3o 

5.    2 

■1369 

22.  12 

•1282 

5.29 

32.25 

5.  10 

•1364 

22.  25 

•1292 

5.57 

33.  i5 

5.22 

•1368 

22.41 

•.273 

6.    6 

32.35 

5.34 

•1369 

22.56 

•1269 
It) 

6.38 
6.43 

.■^3.  35 
33.  1 5 

5.46 
6.43 

•1363 
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23.    3 
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34.    0 

6.52 

•1364 

23.    5 

•1275 

7-    7 

33.50 

7.  14 

•1368 

23.  21 

•i3o5 

7.35 

35.25 

7.20 

•1366 

23.25 

•1299 

7.58 

34.30 

7.28 

•1374 

23.36 

•i3o4 

8.16 

35.  25 

8.    4 

•1371 

23.41 

•I2q6 

8.26 

34.55 

8.41 

•i38i 

23.56 

■I  338 

8.3i 

34.    0 

9.    3 

•1376 

23.59 

•13:6 

8.38 
8.58 
9.  10 

34.    0 

32.  3o 

33.  10 

9.  12 
9.39 
9.43 

•1379 
■1376 
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Aug.  5 

Au^.5 

Aug.  5 

Aug.  5 

0 

0 

20.45.  10 

0.    0 

•1026 

0.    0 

•02667 
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6o-2 

6r6 

9.23 

32.    0 

9-53 

•1373 

0 

1 2 

44.40 

0.  14 

•1339 

0.24 

•02697 

I.    0 

6o'  9 

62-2 

g.  27 

32.     0 

q.  5q 

•1373 

0 

i5 

46.  55 

0. 2 1 : 
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0.33 

•02756 

3.    0 

6o^  7 

62-9! 

3o.  3o 

10.    8 

•1363 

0 

2  + 

43.  10 

0.2S 

•1332 

0.  40 

•02751 

g.    0 

6i-8 

62^qt 

9.56 

3o.  i5 

10.  i5 

•i38o 

0 

3i 

46.25 

0.40 

•i38i 

0-49 

•02819 

21.    0 

62^6l63^q! 

10.    8 

26.35 

10.  24 

•1377 

0 

40 

55.50 

0.43 

•1356 

0.57 

•02780 

Max. 

63-4 

64-9 

j  10.  11 

28.    0 

10.  40 

■1392 

0 

43 

46.30 

0.48 

•1385 

2.23 

•02836 

10.  23 

25.  25 

10.56 

•1372 

0 

45 

44.30 

0.56 

•1357 

2.44 

•02744 

lio.  28 

25.    5 

11.  11 

0 

47 

47.  10 

I.    5 

•1388 

3.  11 

•02832 

11.    7 

26.55 

1 1.  20 

•i36^ 

0 

56 

42.    0 

I.  16 

•1379 

3.23 

•02814 

11.  II 

26.30 

11.42 

•i366 

0 

58 

40.    5 

I.  22 

•i335 

3.41 

•02798 

11.  16 

26.35 

11.46 

•1372 

16 

45.    0 

1.26 

•i368 

3.53 

•02767 

11.  22 

25.  10 

12.    7 

•1379 

20 

48.35 

1.42 

•1396 

4.3. 

•02790 

III.  2g 

25.  20 

12.42 

•1045 

28 

46.35 

1.46 

•1384 

6.    9 

•02776 

11.44 

26.50 

12.  52 

•1344 

38 

5o.  5o 

1.56 

•1402 

9.23 

•02822 

11.58 

29.  3o 

1 3.  1 1 
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43 
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•1388 
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•02797 
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42 

42.    5 
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•1370 

i3.  39 

•02652 

13.52 

2  5.     0 

i5. 26      ^1345 

45 

3g.    0 

3.    4 

•1555 

.3.57 

•02696 

13.56 

24. 10 

i5.36 

•i35o 

58 

41.    5 

3.    9 

•i35o 

14.38 

■02706 

J14.10 

26.    5 

15.52 

•I  356 

3 

8 

40.  5o 

3.19 

•1392 

i5.    I 

•02683 

14.  19 

26.    5 

i5.  56 
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12 

36.    0 

3.24 
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16.41 

•i358 
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3.35 
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•02758 
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28.35 
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•^ 

5o 

2>6.  10 

3.42 

■1376 

.9.18 

•02809 

i5.    0 

24.40 

17.    8 

•i36o 

•5 

5/ 

38.  5o 

3.48 

•1372 

20.  19 

•02821 

i5.  12 

22.    5 

17!  30 

•1357 

4 

2 

Zb.    5 

3.52 

•1378 

21.39 

•02820 

15.28 

25.    0 

17.39 

•i36o 

4 

23 

34.    5 

3.56 

•1354 

23.  i5 

•02810 

i5.3g 

25.     0 

17.49 

•i353 

4-29 

04.50 

4.    8 

•i3o9 

23.59 

•02829 

16.    0 

28.30 

"■•* 

•1344 

The  i 

ndications  are  taken  trom  the  sheets  of  the  Photographic  Record,  eseept  ^ 

^'here  an  asterisk  is  attaclied 

to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancie 
een  generalj  in  a  .state  of  agitation.  The  Symbol  (f)  denotes  that  the  reg 
Lne  bymbol :    attached  to  a  time  denotes  that  the  reading  wiU  apply  eq 

nt  manner.     The  Symbol 

"**  denotes  that  the  magnet  has 

ster  has  failed  between  the  j 

jreceding  and  following  readings. 

ually  well  to  a  considerable 

range  of  time  near  that  which  is 

ccorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  d 

fference  of  the  numbers  included 

y  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISG-j. 


(cxxv) 


a 
o  g 

WestL-rn 
Declina- 
tion. 

1 

•-■11a; 

^'^ 

lilt 

Ms 

1- 

If 
^1 

Readings 

of 
Thermo- 
meters. 

'1 

Western 
Declin;i- 

4 

leg 
1 

111! 

mi 

1  ascs 

1^ 
0  0 

illi 

11 

Readings 

of 
Thermo- 
meters. 

il 

■if 

E=<  0 

Aug.  5 

A;'S-_5 

Aug.^6 

Aug.  6 

i6.    6 

20.  28.    5 

1 8.  20 

•1345 

8.39 

20.  3i.  10 

4.41 

•1373 

.6.12 

27.55 

*** 

8.54 

00.    5 

4.51 

•i368 

i6.35 

29.40 

18.41 

•1.34. 

9.  26 

31.25 

5.45 

•1369 

i6.38 

28.35 

19.34 

•'347 

9-4' 

29.  5o 

5.52 

•1364 

16.42 

29.  10 

19.  42 

•1343 

9.56 

3o.  i5 

6.  20 

•1362 

16.  5o 

28.    5 

19.55 

•1346 

10.    6 

29.  i5 

6.34 

•1369 

17.    8 

28.20 

20.  19 

■«f 

10.  5i 

04.50 

6.41 

■1367 

.7.13 

27.    5 

10.56 

34.  10 

6.55 

•1370 

,7.35 

27.15 

20.46 

•1338 

II.  10 

34.  10 

7.15 

•i368 

17.41 

29.    0 

2..    5 

•1338 

11.31 

32.     0 

7-39 

•1370 

17-49 

28.  i5 

21.  19 

•1333 

11.41 

3i.  5o 

7.51 

•1367 

18.    9 

29.15 

21.28 

•1337 

11.52 

3o.  5o 

8.    3 

•1372 

i8.3o 

3a  55 

21.44 

•1336 

12.    9 

00.    5 

8.  10 

•1370 

18.38 

3o.    0 

21.56 

•1340 

JI2.  l5 

3o.    5 

8.28 

•1369 

18.55 

3o.    0 

22.44 

•1342 

112,40 

29.  25 

9.    3 

•1373 

19.  10 

3i.  i5 

22.54 

•1337 
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28.55 

9.33 

•1370 

19.23 

3o.    5 
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23.19 

•i33o 

13.38 

00.    0 

9.44 

•1370 
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3i.  5o 
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20.40 

30.55 
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27.40 

.1.43 
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26.55 

12.  11 
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3 1 .  35 

19.25 

27.40 

i3.  14 

•1367 

21.37 

3i.5o 

20.  14 

26.  5o 

i3.  02 

•1364 

21.45 

32.50 

23.  53 

38.  00 

13.43 

•1368 

22.35 

35.  20 

23.56 

38.  00 

14.    4 
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22.46 

35.30 
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14.24 
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16.    0 

•1369 

23.  II 

36.    0 

18.55 

•I  356 

23.  18 
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21.43 
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2  3.  42 

37.  i5 

22.    6 

•i35i 

23.55 

36.  5o 

22.  29 

•1355 
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07.30 

22.38 

23.39 

23.52 

•1354 
•i36o 
•136+ 

Aug.  6 

Aug.  6 
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Aug.  6 

0.    0 

20.37.  ■^° 
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•02898 
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07.    0 
36.    5 
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Aug.  7 

Aug.  7 

Aug.  7 

Aug.  7 

0.39 

35.  20 

0.49 

•1357 

7 

9 

•02935 

Mill. 

61  "9 

63-2 

0.    0 

20.39.  '5 

0.    0 

•i362 

0.    0 

•02908 

1.    0   64  •366^0 

1.28 

37.    0 

1.26 

•1066 

8 

8 

•02932 

21.    0 

63^7 

65  •o 

0.24 

38.  5o 

0.    8 

•136+ 

4.32 

•02972 

3.    0   64 •8  66^7 
Max.  65  ^4  68  'o 

2.36 

36.  3o 

2.  29 

•1373 

9 

18 

•02940 
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39.  40 

0.23 

•1362 

7.27 

•02993 

2.44 

35.  55 

2.38 

•1372 

II 

i5 

•02902 

I.  20 

38.    0 
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•02989 
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•02991 
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35.    0 

2.58 

•1375 

H 

9 

•02891 

1.34 

37.30 

1.48 

•1367 

13.27 

•02g53 

21.    0 

63  •e  66  •S 

4.56 

32.     0 

3.    8 

•l38o 

'4 

32 

•02880 

1.41 

37.30 

2.  20 

•1066 

16.59 

•02936 

5.39 

02.    0 

3.14 

•,371 

16 

3i 

•02900 

2.    7 

36.  10 

2.40 

•1372 

19.57 

•02969 

6.  i3 

30.55 

3.  20 

•1075 

23 

5  9 

•02908 

2.  12 

36.  3o 

2.49 

•1370 

23.59 

•02938 

6.41 

30.25 

3.24 

•1072 

2.23 

06.    0 

2.54 

•1370 

7.  II 

31.45 

3.29 

•1375 

2.38 

36.  00 

3.    8 

•1367 

7.27 

3I.20 

3.38 

•1371 

2.  58 

34.  55 

3.40 

•1367 

7.43 

31.45 

3.43 

•1373 

3.  20 

34.  35 

3.46 

•1370 

7.56 

3o.3o 

4.15 

•1372 

4.  12 

33.    0 

4.    6 

•1367 

8.  II 

3i.    0 

4.21 
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32.30 
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forces. 
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Aug.  7 

Aug.  7 

Aug.  8 

A"g^„8 

5.36 

20.  32.  40 

5.    4 

•1370 

10.  37 

20.  29.  3o 

10.34 

,79 

5.54 

31.45 

5.41 

•'374 

10.  5q 

3o.    0 

10.49 

1376 

6.    7 

3i.3o 

5.52 

•1371 

11.56 

28.15 

11.  10 

i385 

6.  II 

3o.    5 

6.    6 

•1373 

12.  II 

28.55 

11.26 

i386 

6.27 

29.  10 

6.  11 

•1367 

12.23 

28.35 

12.  12 

1372 

6.39 

29.  10 

6.26 

•1369 

12.44 

29.  10 

12.48 

1076 

7-  " 

3o.  5o 

6.31 

•I  374 

13.25 

28.00 

l5.  iq 

1379 

8.    5 

3o.  10 

6.50 

•.372 

14.    7 

27.30 

17.48 

1373 

8.24 

00.  3o 

7.    8 

•1377 

14.39 

28.    5 

20.34 

1357 

q.56 

3o.  3o 

7-49 

•1374 

14.52 

27.45 

2  1. 25: 

1354 

to.    3 

3o.5o 

9.39 

•1371 

15.24 

27.55 

22. 07 

1357 

lo,  19 

3o.  10 

9.57 

•i368 

17.  26 

28.  10 

22.55 

i36o 

10.28 

30.    0 

10.  17 

•1373 

1 

17.38 

27.30 

23.59 

•1366 

10.  40 

3i.    0 

10.39 

•1370 

18.28 

27.30 

10.56 

3i.i5 

10.  5o 

■1372 

18.54 

27.    0 

11. i3 

3o.3o 

10.  57 

•1371 

19.22 

27.35 

.1.43 

3i.    5 

II.  10 

•1373 

19.  28 

27.25 

11.59 

32.50 

11.33 

•1372 

20.28 

28.30 

12.  12 

32.  5o 

11.49 

•l36q 

20.  40 

28.00 

i3.    8 

3i.3o 

12.57 

•1372 

21.  37 

3o.3o 

14.52 

30.35 

1 3.  32 

•1370 

(t) 

.5.24 

3o.20 

16.    3 

•1371 

23.27 

36.  i5 

15.45 
16.  10 

18.40 

30.35 
3o.  20 

2q.  l5 

16.26 

17.59 
20.  52 

•1370 
■1371 
•1353 

23.59 

37.25 

Aug.  9 

Aug.  9 

Aug.  9 

Aug.  9 

19.  26 

28.    0 

21.54 

•1347 

0.    0 

20.37.  25 

0.    0 

•I  366 

0.    0 

•02859 

0.    0 

63^6 

65^3 

20.23 

28.  i5 

23.      2 

•1348 

2.    I 

09.    5 

I. 41 

•1377 

9.23 

•02820 

I.    0 

64-4 

65^8 

20.  41 

28.25 

23.49 

•i352 

2.25 

38.    5 

2.57 

•1382 

II. 3i 

•02804 

2.    0 

63  •q|66  •o 

20.52 

28.55 

23.59 

•i356 

(t) 

3.18 

•1372 

11.06 

•02811 

3.    0 

64 -8  66 -3 

21.  26 

29.40 

3.  i3 

40.    0 

4^  19 

•1376 

.1.45 

•02799 

Max. 

65-3 

67^2 

21.53 

30.35 

5.    7 

36.35 

4.49 

■1372 

i3.    8 

■02791 

Q.      0 

65^3 

67^2 

23.47 

38.  20 

5.36 

36.25 

5.55 

•1377 

15.23 

•02763 

Mill. 

62^2 

64^6 

23.59  1       3q.  3o 

6.12 

36.2  5 

7^i9 

16.57 

•02742 

21.    0 

64-4 

66^0 

1 

6.54 

7.28 

35.35 
36.    0 

7.45 
8.46 

•I375 
•1374 

17.16 
18.  12 

•02733 
•02736 

6±  '6 

^fi.^ 

Aug.  8  ! 

Aug.  8 

Aug.  8 

Aug.  8 

23!    0 

64  •6!66  -c 

0.    0    20.  09.  3o 

0.    0 

•i356 

0.    0 

•02938 

I.    0 

64-i'66  -0 

7-47 

35.  3o 

9.56 

•1371 

18.33 

•02745 

0.36 

40.35 

1.26 

•1370 

1.59 

•02964 
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The  intlications  are 

taken  from  the  shee 

s  of  the  Photographic  Record,  except  where  an  aster 

sk  is  attached 

to  the  number,  in  which  ins 

ances  they  are  inferred  from 

obsei-vations  m 

ade  with  the  telesco 

K  in  the  ancient  manner.     The  SjTnbol  ***  denotes  tha 

t  the  magnet 

las  been  generally  in  a  state  0 

f  agitation.     The  Symbol  (f) 

denotes  that  th 

register  has  failed  b 

etween  the  preceding  and  following  readings.     The  Sy 

mbol :  attache 

d  to  a  time  denotes  that  the  re 

iding  will  apply  equally  well 

to  a  considerab 
of  the  numbers 

e  range  of  time  nea 
included  by  the  bra 

r  that  which  is  recorded.     A  brace  denotes  that  at  this 
ce  shows  the  amount  of  the  displacement. 

time  the  cur 

?e  of  the  Vertical  Force  was  d 

lislocated,  aud  the  difference 

August  8''.  21".  37" 

.  to  23''.  26"'.  Dam 

)er  experiments  with  the  Declination  Magnet  were  in 

progress. 

August  9.  Damper 

experiments  with  th 

e  Declination  Magnet  were  made  between  2\  25°'.  and 

3\  13",  and 

also  between  21''.  40"'.  and 

3"-  59"'. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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31.40 

6.45 

•1385 

17.35 

•02672 

•9-    9 

3i.    5 
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6.54 

3o.  20 

6.56 

•1386 

18.57 

•02760 
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26.35 
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•1407 
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•02781 

19.43 

28.  10 

23.09 
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27.50 

7.24 

•1399 
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•02829 

19.52 

29.    0 

7.26 

3o.  10 

7.39 
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•02834 

19.54 

27.30 

7-29 

27.    5 

7.43 

•1400 

20.  37 

29.    0 

7.39 
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7.57 

■1411 

20.55 

28.40 

7.41 

29.45 
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21.    9 

29.    5 
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35.    0 

8.  12 

•1398 

21.  17 

28.    0 
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27.    0 

8.20 

•1388 

21.56 

31.40 

8.  i5 

24.    0 

8.47 

•1421 

21.58 

3o.  35 

8.27 

19.  20 

8.58 

•>397 

22.  23 

32.  3o 

8.57 

36.  5o 

9-    7 

•1390 

22.  26 

32.    0 

9.    3 

36.    5 

9.25 

•1357 

23.    9 

34.25 

9.  12 

37.50 

9.39 

•1370 

23.  17 

34.25 

9.30 

24.15 
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•1368 

23.28 

35.40 

9- -59 

24.    5 

9.57 

•1377 

23.33 
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14.  i5 
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•1382 
•1363 

23.59 

38.  10 
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22.  i5 

11.11 

•1373 

Aug.  1 5 

Aug.  1 5: 

Aug.  1 5 

Aug.i5 

10.41 

24.30 
29.50 

II.  19 
11.  42 

•i366 

0.    0 

20.38.  10 

0.    0       -1357 

0.    0 

•02834 

I.    0 

64  •« 

66-4 

•1362 

0.  23 

40.  20 

0.  17  1    -1363 

0.42 

•02856 

3.  10 

64" 

66^8 

11.  16 

25.  3o 

11.55 

•i383 

0.56 

42.30 

0.  22  \    -1361 

2.3^ 

■02946 

Max. 

64 -c 

67-1 

11.27 
11.57 

22.35 

12.    6 
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1.    8 

39.    0 

0.32 

•1359 

3.    I 

(■■o3o6i 
\  ^02968 

9.    0 

63 -i 

66  ^2 

34.45 

12.  i3 

•1378 

1.  10 

33.25 

0.41 

•1365 

Min. 

63-4 

ir^ 

12.    8 

24.  10 

12.42 

•1352 

1.24 

37.30 

0.56 

•1362 

4.04 

•o3oi2 

21.    0 

63-} 

66-0 

12. i3 

25.   10 

12.58 

•1403 

i.3o 

37.20 

1.    4 

•1349 

»s-» 

22.    0 

63  •c 

66 -o 

12.  24 

22.  5o 

1 3.  19 

•1379 

1.42 

40.    0 

1.  20 

•1369 

5.00 

•o3o2i 

23.20 

64-2 

66^5 

12.35 

13.20 

i3.  42 

•1385 

1.49 

41.50 

1.32 

•I  356 

5.44 

•o3oo7 

12.58 

25.40 

14.  10 

■1384 

1.55 

39.45 

1.38 

•i36i 

6.    I 

■o3o3i 

l3.    q 

23.      0 

4.26 
14.48 

■1377 

2.    3 

39.  25 

I. 41 

•i36o 

6.16 

■02993 

l3.  17 

23.     0 

•i38o 

2.    8 

40.  2  5 

'•44 

•1376 

6.23 

•02996 

13.26 

21. 5o 

i5.  10 

•1392 

2.3o 

43.  0 

1.52 

•1367 

7.    I 

•02948 

13.43 

2  5.  3o 

i5.  25 

•1392 

2.37 

44.    5 

2.    6 

•.37+ 

7.59 

f  ^02935 
1-02899 

i3.  59 

25.30 

i5.  5i 

-.379 

2.41 
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14.  11 

23.  5o 

16.  19: 

•1363 

2.43 

35.30 

2.20       -1360 
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•02891 

14.26 
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16.  40 
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2.45 

38.    0 

2.41       ^1351 
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•02743 

14.38 

24.    5 

16.46 

•1375 

2.56 

3g.55 

2.49      ^1373 

10.53 

•02768 

14.42 

23.  10 

17.  i3 

•1394 

2.59 

23.     0 

2.57  !    ^1355 

II.  16 

•02758 

15.41 

28.30 

17.28 

•i3g5 

3.    8 

22.  10 

3.  18  i    -1399 

13.38 

•02821 

23.  3o 

•1349 

3.23 
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3.22    1     -1396 
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•02832 
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40.  10 
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•i355 

3.  33 

34.30 

3.40  1    ^1374 
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•02819 
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16.57 
17.26 

40.  10 
44.    5 
40.  10 

18.26 

•1352 

3.41 

36.    5 

3.  43  [    -1375 

21.    7 

•02792 

18.38 

•1353 

3.52 

37.50 

3.  5i 

•1366 

23.59 

■02780 

19.13 

•1377 

3.56 

35.55 

4.    5 

•i389 

17.30 

40.  25 

20.  27 

•1369 

4.    3 

36.    0 

4.  12 

•1379 

17.35 

38.    0 

20.44 

•1364 

4-    9 

33.  10 

4.22 

•1390 

17.41 

38.45 

21.  20 

•1354 

4.24 

33.55 

4.32 

•■392 

17.46 

37.    0 

21.26 

•1358 

4.28 

35.  5o 

4.41 

•1406 
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"1 

31 
"Si 

M 

Aiig.io 

Aug.  1 5 

i 

Aug.i5 

0 

;.36 

20.35.    0 

4.46 

•1400 

16.39 

20.  29.  40 

4.43 

35.    0 

4.52 

•1408 

.6.42 

3i.  lo 

4-47 

32.  3o 

5.    0 

•1400 

16.52 

3o.    0 

4.  54 

33.50 

5.  16 

•1407 

16.  58 

30.35 

4-58 

3,6.  10 

5.35 

•1407 

17.  i5 

31.    0 

5.  i3 

34.25 

5.52 

■i385 

17.27 

3o.  10 

5.  22 

35.15 

6.    6 

•1391 

17.37 

30.55 

5.35 

34.    5 

6.12 

•1403 

17.41 

29.  5o 

5.43 

36.    5 

6.20 

•1397 

17.45 

3o.5o 

5.53 

32.    5 

6.  39 

•1405 

17.56 

3o.  20 

5.59 

28.30 

6.  5o 

•i38i 

18.    2 

3i.  i5 

6.     q 

29.    0 

7-    4 

•i36i 

18.  i3 

3o.  20 

6.  12 

26.50 

7.25 

•1374 

18.21 

31.  5o 

6.25 

32.     0 

7.30 

•1365 

18.27 

30.45 

6.  29 

29.    0 

7.45 

•1356 

18.40 

32.     0 

6.04 

33.00 

7.56 

•1356 

18.43 

33.  10 

7.    8 

31.40 

7.58 

•1365 

18.56 

33.10 

7.23 

24.40 

8.14 

•1364 

19.  i3 

34.    5 

7-^7 

28.35 

8.34 

•i36o 

19-27 

33.  3o 

7.43 

29.50 

8.5+ 

•1366 

19.41 

34.    5 

7.54 

27.    0 

9.  19 

•i35q 

20.  12 

32.45 

7.58 

26.35 

9-37 

•1375 

20.  38 

33.    0 

8.  12 

29.  25 

9.53 

•1418 

21.    0 

31.35 

8.  23 

28. 10 

9.59 

•1406 

21.  12 

02.  5o 

8.38 

3o.    0 

10.    4      -14.3 

22.  22 

34.50 

8.43 

3o.    0 

10.  i5 

•1408 

22.37 

34.50 

9.  11 

34.    0 

10.33 

•1373 

22.  56 

36.    0 

9.  3o 

2,2.  i5 

10.40 

•1372 

23.24 

36.  5o 

9.41 

25.40 

10.53 

•1093 

23.38 

36.  5o 

9.44 

17.55 

II.    9 

•10S6 

23.52 

38.    0 

q.56 

22.  5o 

11.21 

■1370 

23.59 

38.    c 

9.58 
10.    9 

21.40 
29.    0 

12.43 

•1365 
•i36o 

10.  II 

29.  20 

12.49 

•1365 

Aug.  1 6 

Aug.  1 6 

Aug.  1 6 

.\ug.i6 

10.23 

37.    0 

i3.  II 

•1363 

0.    0 

20.38.    0 

0.    0 

•1364 

0.    0 

•02780 

0.    0  164  •8;66  ^4 

10.  25 

37.30 

i3.  20 

•1354 

0.26 

38.  i5 

0.  20 

■1370 

, 

1  •02836 
[•o29i8 

I.  0  '64 •e 

67^0 

10.  38 

40.  3o 

13.39 

•1365 

0.  5q 

42.    0 

0.28 

•1367 

0.  14 

2.  0  64-8 

67-0 

10.  42 

39.50 

14.28 

•I  363 

I.    8 

41.50 

0.34 

■1371 

4.28 

•02931 

3.  0 

64  ■& 

67-0 

10.  46 

36.   0 

14.56 

•1366 

I.  i3 

42.25 

0.41 

■1370 

4.35 

•02942 

Max. 

65^0 

68^1 

10.56 

29.   0 

i5.  10 

•i36i 

1.38 

40.50 

0.48 

•1374 

5.    9 

•02957 

q.    0 

6a -6 

67  •o 

11.38 

34.30 

l5.2I 

•1365 

1.43 

42.30 

I.    0 

■.374 

5.  16 

•02945 

Min. 

6.^4 

63  •S 

11.53 

29.    0 

15.39       -1563 

1.53 

42.30 

1.    4 

•1368 

5.24 

•02971 

21.    0 

62^8 

647 

12.10 

29.   0 

16.    8 

•1365 

1.38 

43.    0 

1.  12 

•1372 

5.35 

•02965 

22.    0 

63^3 

65  •o 

12.  40 

3o.    5 

17.  i5 

•i36o 

2.23 

41.  20 

1.34 

•1354 

5.44 

•02982 

23.    0    63^6 

65^3 

12.46 

29.30 

17.50 

■1362 

2.26 

41.  20 

'•44 

•1365 

6.13 

•02978 

i3.    9 

3i.    0 

18.36 

•i35o 

2.39 

40.    5 

1.48 

•i363 

7.24 

•02949 

i3.  14 

30.45 

.9.    6 

•1349 

2.  56 

38.50 

1.56 

•l36q 

8.47 

•02907 

13.26 

29.40 

19.39 

•1344 

3.    0 

08.55 

2.    I 

•I  365 

II. 3i 

•02902 

13.40 

32.    0 

20.18 

•1349 

3.  10 

37.35 

2.  u 

•i363 

12.    0 

•02806 

14.     I 

3o.  35 

20.48 

•1342 

3.22 

37.35 

2.  20 

•i35i 

i3.    3 

■02855 

14.  17 

3o.  20 

21.29 

■1346 

3.26 

36.45 

2.  32 

•1344 

13.39 

■02844 

H-  29 

Zo.  20 

22.  18 

•1348 

4.30 

36.  10 

3.    0 

■I  365 

14.33 

■02849 

H-44 

00.35 

22.43 

■1354 

i 

4.40 

37.    5 

3.  11 

■i363 

17.26 

•02835 

14.54 

3o.    0 

23.19 

•io56 

1 

4.56 

36.20 

3.19 

•1367 

18.53 

•02842 

14.59 

3o.3o 

23.37 

•i363 

[ 

5.    9 

36.30 

3.2  1 

•1374 

20.    6 

■02831 

1 5.  12 

29.  5o 

23.48 

•i36i 

I 

5.19 

33.    0 

3.49 

•1379 

23.59 

•02829 

15.23 

3o.  3o 

23.59 

•1364 

1 

5.24 

33.    0 

3.58 

■1378 

16,  i3 

3o.3o 

f 

5.35 

26.35 

4.28 

•1374 

The 

ndications  are  taken  from  the  sheets  of  the  Phofoaraphic  Record,  excepts 

here  an  ast 

erisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  ^vith  the  telescope  in  the  anc 

ient  manne 

r.     The  Symbol  ***  denotes  that  the  magnet  has 

.een  generally  iu  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  fa 

lied  between  the  preceding  and  following  readings. 

The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

.ally  well  t 

0  a  considerable  range  of  time  near  that 'which  is 

■ecorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  disl 

ocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  GREENTPifH,  in  the  Year  1S65 
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Aug.  16 

Aug.i6 

0 

° 

5.52 

20.  27.  45 

4.40 

•l389 

23.  29 

20.  35.  3o 

5.56 

28.     0 

4.48 

•1387 

23.59 

2,^.    0 

6.2  + 

6.52 

3i.    0 
32.  3o 

4.50 
4.55 

•1383 
•1385 

'Aug.  1 7 

Aug.  1 7 

Aug.  17 

Aug.  17 
0.    0 

6.58 

32.     0 

5.    5 

•i382 

0.    0 

20.37.    ° 

0.    0 

•1374 

0.    0 

02829 

63-9 

65^7 

7.46 

31.35 

5.  10 

•i383 

1 

1.13 

38.  10 

0.  1 1 

•1373 

2.44 

02875 

I.    0 

64 -8,66 -21 

8.  14 

32.  10 

5.  i5 

•I  363 

1    2.12 

06.  3o- 

0.  22 

•1376 

4.24 

02889 

2.    0    64  •q'66  ^4 

8.33 

32.     0 

5.  22 

■1377 

! 

3.22 

34.30 

0.35 

•1374 

7.    3 

02884 

3.    0 

64  •&  66  •S 

S.  53 

3i.  i5 

5.34 

•i362 

j 

4.26 

32.50 

0.46 

•.376 

8.53 

02890 

Max. 

64  •966  •s 

q.     8 

3l.20 

5.47 

•'379 

i 

5.28 

32.     0 

3.3o 

•1379 

12.    2 

02861 

Q       0 

63  -7^66  •o 

q.  2  1 

31.40 

6.    I 

•1385 

5.42 

32.     0 

4.26 

•1376 

16.12 

02872 

liin. 

62  •9'65  •o 

63  •7!65  -2 

'"^■ll 

3i.    0 

6.22 

•1376 

5.56 

3i.3o 

5.45 

•1382 

20.  34 

02865 

21,    0 

c.  56 

3i.3o 

6.43 

•1375 

6.53 

32.    0 

6.  5i 

•«379 

22.  16 

02782 

10.  24 

3i.    0 

7-44 

•i383 

:  7-19 

32.  i5 

7.22 

•1383 

23.59 

02782 

10.54 
II.  11 

3i.  10 

30.35 

7.59 
8.    7 

•1377 
•1378 

7.29 

i    8-24 

32.     0 
32.  10 

7.44 
8.39 

•i382 
•1384 

11.29 

36.10 

8.  i3 

•1376 

9-23 

32.  10 

9.52 

•1383 

12.    8 

32.  10 

8.  25 

■1379 

9.31 

31.45 

10.    6 

•i388 

12.  i5 

3i.    5 

9.    4 

•1377 

|io.    9 

3o.5o 

10.  42 

•i383 

12.07 

3o.    o 

1 1.  21 

•1378 

10.  5o 

3i.  40 

11.39 

•i385 

.3.    9 

32.35 

11.40 

•1399 

II.    0 

02.    0 

11.56 

•i38i 

13.44 

29.  10 

12.19 

•i383 

II.  u 

3i.3o 

i5.  55 

•i382 

14.  i3 

28.40 

12.  20 

•1386 

II.  29 

01.  3o 

18.39 

•1376 

14.28 

2q.  3o 

12.32 

•1379 

11.56 

02.35 

18.57 

•1077 

14.49 

28.    0 

12.52 

•1374 

12.    8 

32.    0 

20.  3o 

•1372 

i5.    7 

27.45 

i3.  i3 

•i382 

12.  27 

32.    0 

20.  5 1 

■1373 

i5.  20 

28.  i5 

14.  II 

■1377 

12.42 

3i.3o 

21.29 

•i352 

15.09 

28.30 

14.33 

•I37q 

13.56 

3,.  45 

21.43 

•1354 

15.48 

28.    5 

14.54 

•1376 

14.  12 

3i.  20 

2  1.56 

•1353 

16.    3 

28.45 

15.49 

•I37q 

i5.3i 

3i.    0 

22.  18 

•1356 

16.  24 

27.30 

16.    I 

•1376 

18.41 

2q.  10 

22.  39 

•i352 

16.  55 

29.  3o 

16.  12 

•i382 

I18.  56 

28.35 

22.42 

•1354 

17.    8 

29.  3o 

16.  21 

•1376 

19.18 

2g.    0 

22.54 

•i35o 

17.  .5 

3o.  10 

16.  42 

•1373 

19.28 

28.  3o 

23.    0 

•1356 

17.  26 

2q.  20 

17.  10 

•1378 

19.30 

28.  3o 

23.14 

•1347 

17.38 

3o.    5 

17.06 

•1376 

19.40 

28.  20 

23.2  1 

•1349 

17.  4> 

29.    5 

iS.  10 

•i38o 

20.  26 

2q.  55 

23.34 

•1346 

18.    6 

29.30 

18.  2q 

■1378 

20.54 

28.  5o 

23.4. 

•1354 

18.  II 

28.    5 

18.41 

•1379 

21.  20 

3i.    0 

23.59 

•1355 

18.  22 

28.45 
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The 

ndications 

are  taken  from  the  sheet 

of  the  Photographic  Record,  except  where  an  asterisk  is  attached 

to  then 

umber,  in  which  instances 

hey  are  in 

ferred  from  observation. 

made  with  the  telescope  in  the  ancient  manner.     The  Symbol 

***  der 

otes  that  the  magnet  has 

jeen  geners 

lly  in  a  state  of  agitation 

The  Symbol  (f)  denotes  that  the  register  has  failed  between  the 

precedi 

Qg  and  following  readings. 

Ihe  Symbo 

1  :  attached  to  a  time  d 

enotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  0 

f  time  near  that  which  is 

ecorded. 

A  brace  denotes  that  at  i 

his  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  thed 

iflferenc 

3  of  the  numbers  included 

ly  the  brae 

e  shows  the  amount  of  tl 

le  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G.5. 
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;ister  has  fiiiled between  the  preceding  and  following  readings. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

thej  are  inferred  from  observations  made  with  the  telescope  in  the  ancie 

nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  of  time  near  that  whicli  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ee  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  tlie  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

seen  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

rhe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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ent  manner.     The  Symbol  ***  denotes    that  the  magnet  has 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 
recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

ally  well  to  a  considerable  range  of  time  near  that  which  is 

•ce  was  dislocated,  and  the  difference  of  the  numbers  included 
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by  the  brace  shows  the  amount  of  the  displacement. 
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•02900 

iq.32 

33.    0 

.8.40 

•i368 

6.5o 

32.  20 

7.41 

•1.S95 

19.58 

2  8.55 

1S.4+ 

•1571 

6.58 

17.    5 

8.    4 

•1375 

19.42 

29.50 

Iq.    5 

•I  366 

7.  i3 

20.    0 

8.20 

•I  365 

10.56 

35.  10 

19.41 
19.40 

•i339 
•,349 

7.26 
7.37 

16.00 

20.40 

8.3o 
8.54 

•13,69 
•1557 

20.27 

33.    0 

19.56 

■I  358 

i    7- 4-5 

21. 5o 

9.  11 

•1363 

20.41 

33.  40 

20.  10 

•1354 

;    7-56 

24.    0 

0.  5o 

•'377 

20.  o3 

02.  00 

20.  14 

•i355 

\    8.    0 

24.    0 

10.  24 

•1375 

21.  22 

36.  10 

20.  26 

•1348 

8.    8 

25.    5 

10.  49 

•i583 

21.40 

26.  45 

20.40 

•I  355 

8.  23 

21. 3o 

11.    6 

•.400 

21.49 

00.  5o 

20.44 

•i353 

8.54 

25.     0 

11.17       •'•585 

35.30 

21.  20 

•1362 

q.  U 

25.    0 

11.31    i    -1413 

22.    q 

07.10 

21.40 

•1064 

j 

9.15 

27.55 

11.45  1    -1409 

22.  I3 

36.    5 

■1362 

9.  26 

28.    5 

12.    4 

•1391 

22.28 

35.50 

22.26 

•i352 

9.  40 

26.50 

12.36 

•1076 

22.40 

34.  20 

20.  2  2 

•1375 

1    9-44 

26.50 

12.43 

•i38i 

06.  3o 

23.59 

•1364 

10.    7: 

2q.     0 

12.  4q 

■1378 

20.  27 

38.  20 

10.  21 

28.     0 

l3.  i3 

•1082 

23.42 

38.  20 

10.42 

33.  20 

13.42 

•l36q 

23.  55 

3q.5o 

10.54 

33.20 

14.    0 

•1576 

2  3.  59 

38.    5 

10.  5q 

36.    0 

14.39 

•1377 

11.    8 

42.45 

15.34 

•1586 

i 

Ser^t.Q 

Sept.  9 : 

Sept.  9 

Sept.  9 

jii.  i5 

32.45 

1.5.51 

•158+ 

0.    0 

20.33.    5 

0.   0  1   -1364 

0.    0 

•02904 

I.    0 

68 -5:70 -31 

11.44 

37.    0 

15.58 

•1586 

0.28 

40.  40 

0.25  1    -1379 

I.    9  '    ^02932 

3.    0  '68  •9170  -7 

i     The 

ndications  arc  taken  from  t 

le  sheets  of  the  Photograpliic  Eecord,  except  t 

ehere  an  ast 

erisk  is  attached  to  the  n 

umber,  in  which  instances 

; 

they  are  inferred  from  obse 

rvations  made  with  the  telescope  in  the  anc 

ent  manne 

■.     The  Symbol  ***  den 

otes  that  the  magnet  has 

j 

.'ecn  generally  in  a  state  of  a 

gitation.  The  Symbol  (f)  denotes  that  the  reg 

ster  has  fa 

led  between  the  preccdin 

g  and  following  readings. 

i 

riie  Symbol  :  attaclied  to  f 

time  denotes  that  the  reading  will  apply  eqi 

ally  well  tc 

a  considerable  range  0 

f  time  near  that  whiciris 

1 

■ccnrdcd.    A  brace  denotes 

liat  at  this  time  the  curve  of  the  Vertical  Fo 

ce  was  disl 

ocaled,  and  the  diilercnc 

e  of  the  numbers  included 

1 

by  i!ie  brace  sliow.s  Ihe  amc 

unt  of  the  displacement. 

AT  THE  Royal  Ob.servatoky,  Greenwich,  in  the  Year  ISGc 


(cxiix) 


1 

ft 

u 

-Western 
Declina- 

s 

II 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

Greenwich 
1    :\Iean  Solar  Time. 

fill 

fill 

ihi 

c  g 

Readings 

Thermo, 
meters. 

III 

1  u 
1  ""I 

Western 
Declina- 
tion. 

i 

Horizontal  Force  in 
parts  of  the  whole 
n.  F.  imcorrected 
for  Tcmneratnre. 

1 

|tsS 

1 

5  i 

Readings 

of 
Therm  0- 
r.ieters. 

u% 

Sept.  c 

Sopt.  c 

Septic 
0.    0 

Septic 

Sept.ic| 

Sept.jio:          1         1 

11.58 

20.33.  25 

1       32.30 

3o.  3o 

1       24. 5o 

1 6.  i5 

.6.43 
.7.    8 

•1378 

° 

20.  37.  3o 

c.    0 

■'359 

0.    0 

•02903 

Min"! 

'6;  ■7169  •S 
67  •969^7 

69 -"7' -4 
6S-9'7i  •o. 

12.  12 
12.  23 

•.337 
•1378 

,    0.  i5 
t   0.36 

3-j.  10 
38.  3o 

0.  21 

0.  27 

■136? 
•1075 

2.33 

3.    4 

•02937 

•02936 

1.    0 
M;ix. 

12.29 

17.24 
.7.36 
17.50 
18.    6 
18.  16 

•1384 

0.53 

38.  5o 

0.43 

•1374 

5.    9 

•02986 

9.    0 

12.43 
12.54 

13.25 
13.53 

25.  20 

26.  3o 
25.  3o 
33.  3o 

•1367 
•l35q 

•I  366 
1    -1363 

..24 

2.    5 

2.    9 

:  2. 22 

3q.    0 
37.45 
38.50 
38.  5o 

0.  5 1 
1.26 
2.  18 

2.5o 

•"377 
•1373 
•i384 

5.23 
5.45 
6.16 
11.    3 

•02970 
•o3oo8 
•02996 
•02961 
•02972 

^Iin. 
21.    0 

67  •9:69  -g! 
,68  -oVo  -0 

!      1 

14.    0 
14.16 

33.  3o 

18.27 

•1369 

2.26 

37.50 

3.    4 

•1376 

11.  10 

1 
1 

19.  24 
19.45 

•1373 

2.39 

37.40 

3.  i5 

•1374 

12.    1 

•02926 

i           1 

14.39 

•1370 

2.49 

36.35 

3.27 

•i38i 

12.    9 

12.04 

14.42 

•02917 
•02932 
•02924 
•02932 
•02904 
•02935 

14.42 
14.53 
14.58 
i5.  14 
15.39 
15.44 
16.    I 
16.  10 
16.  24 
16.  38 

1       35. 5o 

i       35. 5o 

20.    4 
20.  5 1 

•1362 

3.    6 

3.  .8 

36.15 

3.  49 

4.  i3 

•1377 
•i388 

3i.  20 
31.    5 

28.35 

21.  i5 

21.42 

22.  12 

•i36o 
•i366 
•1364 

\   3.25 
3.40 
4.    9 

35."  5o 
34.45 
34.    0 

4.27 
4.38 
4-49 

•1379 
•1375 

29.    5 

22.  25 

•1367 

4.24 

34.    5 

5.20 

•1.355 

■  5.    7 

•02943 
•02947 

]            1 

29.  i5 

7.2.45 

•1352 

4.  27 

33.  10 

5.43 

•1395 

16.    8 

i 

28.  3o 

22.  5o 

•i353 

4.37 

33.20 

6.11 

•l3q4 

16.53 

•02935 

28.30 

23.     0 

•1349 

\   4-44 

32.40 

6.22 

•1384 

17.  19 

•02954 

3o.    5 

23.41 

•i356 

4-58 

3o.  5o 

6.41 

•1373 

ig.  38 

•02962 
/■02941 

V028C9 

17.  12 

3i.    0 

23.51 

•l35q 

5.  11 

3i.  10 

6.46 

■'377 

17.27 

34.40 

23.59 

•1359 

5.16 

3o.  25 

7.  24 

•1376 

21.  11 

17-38 

33.  40 

34.  5 

5.34 

17.50 

7-44 

•i383 

23.59 

•02794 

17.41 

5.3q 

17.55 

8.24 

•i382 

17.44 

32.  5o 

i    5.  5i 

20. 3o 

8.43 

•1384 

17.55 

3i.  20 

6.    8 

23.    0 

8.55 

•'399 

18.    7 

3i.  20 

32.  10 

6.14 

22.45 

9.  14 

•1392 

18.  10 

!     6.24 

21.  20 

9.00 

•1388 

18.  23 
i8.3o 

3l.    0 

6.39 

23.  10 

9.41 

•1394 

3i.    0 

7.23 

29. 20 

9.53 

•1388 

18.40 

33.    5 

7.29 

3o.  10 

10.  II 

•1384 

18.43 

3 1.  40 

7.58 

3l.    0 

10.44 

•i38o 

18.54 

33.    5 

8.17 

30.35 

u.    0 

•i385 

19.25 

29.40 

1    8.  40 

3i.5o 

II.  12 

•1400 

19.28 

29.35 

8.45 

31.20 

II.  19 

•1398 

19.34 

28.30 

8.56 

29.    5 

11.41 

•1394 

19.42 

29.45 

9^    9 

3i.  40 

11.49 

•1387 

t   9-29 

32.  3o 

12.  22 

•i382 

20.28 

29.35 

9.40 

30.25 

12.25 

•i3S3 

20.38 

30.25 

1    9^33 

3i.  5o 

12.38 

•1378 

21.  12 

29.  20 

10.  10 

29.30 

12.56 

•1391 

21.36 

29.50 

10.39 

3o.  40 

i3.    5 

•l3g2 

21.57 

3i.  20 

,10.55 

00.55 

13.14 

•1386 

22.14 

31.40 

!ii.    3 

31.40 

i3.  28 

•i3S5 

22.24 

33.50 

11.  22 

37.  20 

i3.  5i 

•l3S2 

22.38 

34.  20 

^t). 

14.  10 

•1376 

22.42 

34.    0 

12.23 

3o.  35 

14.41 

•1078 

22.56 

35.    0 

.2.34 

29.  55 

14.53 

23.    8 

34.  10 

12.40 

30.25 

i5.  i3 

•loSo 

23.28 

36.    0 

12.55 

32.  5o 

i5.  29 

•1374 

23.36 

37.  1 5 

l3.    8 

3o.  3o 

i5.38 

•1376 

23.40 

36.  3o 

13.59 

09.  20 

i5.5o 

•13-3 

i 

' 

23.53 

36.30 

14.    9 

29.30 

16.    6 

•i3So 

1 

23.56 

37.  3o 

14.  i3 

29.  3o 

16.  i3 

•1379 

23.59 

37.30 

i 

.4.26 
.4.44 
14.00 

28.  0 
20.  10 

29.  10 

16.26 
16.  54 

7.  19 

•i382 
•1375 
•'3/7 

1 

For  the  Horizontal  and  A"erlical  Force!,  incrcasina  rcadinijs  denote  inoreasir.fr  forces. 


(cl) 


Indications  of  the  Magnetometers 


Sept.  10 

14.  58 
i5.  II 
i5.  3i 
i5.  52 

1 5.  55 

16.  9 
16.25 
16.33 
16.41 
16.53 

16.  55 

17.  9 

17.  16 
17.37 
17.41 

18.  7 
18.  i5 
i8.3i 
18.39 

18.  5o 

19.  II 
19.39 

20.  3 

20.  12 
4' 

21.  9 

21.  12 

!I.  29 
!!.56 

22.  5 
22.  II 

22.  00 

23.  20 
23.  3o 
23.59 


Western 
Declina- 
tion. 


Sept.  I 
o.    o 

0.  56 

1.  18 
1.56 

2.  12 
2.  2q 
2.38 

2.  53 
2.57 

3.  7 
3.  1 3 
3.  23 
3.  29 
3.38 

3.  49 

4.  i3 
4.  3o 

4.  53 

5.  o 
5.  25 
5.44 


.28.  5 
28.  10 
3o.  40 

30.  25 
3i.3o 

3 1.  35 
33.  5o 
3i.  10 
3o,  5 
27.  i5 
27.  1 5 
25.  00 


3i.3o 
3i.  3o 


29.  20 
29.  5 
3 1.  40 
00.  35 
31.25 
29.  3o 
3i.  5o 
3i.  5o 
36.  20 

33.  40 

34.  55 
33.  35 

35.  35 
3j.  25 
38.  20 


.38.20 
40.40 
09.40 
39.  55 
38.  5o 

38.  5o 

39.  3o 
36.  1 5 

34.  o 
33.  1 5 

32.     o 

32.  5o 
3i.  5o 

32.  3o 
3i.  40 

33.  o 
36.15 
36.  20 

35.  o 

34.  25 
34.  35 


Sept. 


Sept.  10 


18.  26 

18.52 

19.  56 

20.  21 
20. 40 
20.44 

21.  6 
21.  II 

21.  54 

22.  6 
22.  20 

22.  41 

23.  4 
23.  59 


I.  00 

1.54 


2.34 


5.24 

3.  3i 

3.41 

3.  5o 

4.  5 
4.34 
4.40 
4.43 
4.  55 


•1070 

•1378 
•1370 


•1072 
•I  365 
•i358 
•i35o 
■i35i 
■'354 
■I  353 
•i36i 
•i36o 
•I  365 


fc<~  H  H. 


•I  365 
•1069 
•1073 
•1372 
•1076 
•«379 
•1372 

••374 
•1371 
•1367 
•I  363 
•1370 
•1374 
•1372 


Sept.  1 1 


4.23 

6.  22 

7.  8 
8.23 
9.  35 

10.  23 

11.  3 
13.43 
15.46 
17.    4 

7.40 
I.  3 
3.  5q 


Thei-mo- 
meters. 


oS   OS 


•02794 
•0:875 
■02868 
•02873 
•02860 
•02857 
•02829 
•02828 
•o285i 
•02797 
•02823 
•02809 
•02826 
•02829 


Sept.  1 1 
I.  o  '69 
3.  o  '68  •e 
Max.  J69  •4 
9.  o  68  " 
Min.  67-7 
68^6 


70^1 

7 

6 

70^8 

o  'O 


1=? 


Sept.  II 

5.59 

6.  12 

6.38 
6.4, 
6.56 

7.  2 
7.  II 


7.40 
7-  5q 
8.25 
8.41 
9.22 
9.  3o 
9.42 
9.54 
10.  7 
10.  24 
10.  3o 

10.  53 

11.  14 
I  I.  32 

11.  59 

12.  5i 
i3.  27 


1 5.  55 
1.6.14 

16.  28 
16.53 

'17^  13 
17.29 
17.43 
18.  7 
18.  i3 
18.26 

18.  38 
18.45 
18.58 
I9^    9 

19.  i5 
19.  28 
19.  5o 

19.  55 

20.  9 
20.  25 
20.  36 

20.  5o 

21.  II 
21.24 
21.37 
21.41 
21.  55 


Declina- 
tion. 


20.  33.  45 

33.  45 

26.  5o 
22.    o 

21.  35 

22.  5o 

28.  55 
28.55 
33.  20 
33.  5o 
32.    5 

32.  25 

29.  5o 

27.  o 
29.35 
26.  3o 

29.  5 

30.  o 
29.45 
3i.  3o 

28.  20 
3o.  o 
3o.  o 
3i.  i5 

33.  1 5 
35.  5o 
33.  3o 

40.  20 

41.  10 
40.40 
40.40 
35.  o 
33.  45 
33.  46 
35.  o 
39.  2  5 

39.  25 

40.  25 
41.15 
40.  20 
09.  o 
40.  00 
40.  o 
43.  3o 

40.  10 

45.  25 

46.  35 
43.35 
44.45 

41.  5o 
41.30 

42.  10 
40.  o 
38.  5o 

38.  5o 

37.  25 

39.  5 

38.  45 


■3^  liill 


Sept.! 

5.  i5 
5.  25 
5.35 

5.  5i 
5.56 

6.  11 
6.  29 

6.  00 

7.  o 
7.    8 

7.  II 
7.21 
7.43 
7.54 

8.  10 

8.  i5 
8.37 
8.56 

9.  10 
9.24 
9.38 
9.44 
9.59 

10.  16 
10.  22 

10.  3 1 
10.41 

11.  4 
11.24 
11.36 
11.54 
12.48 
12.54 
i3.  i3 
13.38 
i3.  52 

14.  II 
14.21 
14.44 
i5.  1 1 

1 5.  43 
1 5.  55 
16.23 
16.52 
17.    2 

17.  17 

18.  25 
18.42 
18.  04 

8.  57 
9.11 
9.22 
19.41 
19.57 
20.  12 
20.  21 
20.  34 
20.  45 


•1373 
•i38i 
•1371 
•1376 
•1371 
•1377 
•1366 
•i38i 
•1398 
•1394 
•1396 
•1378 
•i38o 
•1078 
■'379 
•1378 
•1374 
•1376 
M383 
•i386 
•1403 
■'397 
•1412 
•1405 
•i3g6 
•1390 
■1392 
■1082 
•1376 
•1378 
•1369 
•1373 
•1370 
•1373 
•13.70 

•'374 
•1373 
■1376 

•i362 
■i3-8 
■'374 
•1375 
•1357 
•i359 
•i366 
•I. '63 
•  1 35o 
■'344 
■1345 
•1337 
■I  335 

•'349 
•1367 
•1370 
•1367 
■1371 
•i366 


Readings 

of 
Thermo- 
meters. 


Sic; 


Tlse  indications  are  taken  from  tl 


.  ■^'I'^t't*  of 'lie  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  in  erred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following.  readincr= 
llie  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  whiciris 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  andthe  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  dis|ilacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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li 

We.stern 
Declina- 
tion. 

U 

1 

111! 

^5  i  1 

a 

1 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 
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•SH 
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Readings 

of 
Thermo- 
meters. 

i 
ll 

Western 
Declina- 
tion. 

J  1 

«1 

III 
1     1 

1^^ 

J 
ll 
"1 

llil 

i 

^  i 

Readings 

of 
Thermo- 
meters. 

OSjOS| 

m3 

Sept.  11 

Sept.,1 

Sept.  12 

Sept.  1 2 

b         ni 

21.56 

20.  37.    0 

21.44 

•I  356 

9.42 

20.33.  1 5 

l3.  i3 

1370 

22.23 

38.45 

22.  25 

•1062 

9.57 

31.25 

14.  l.l 

i385 

22.48 

37.30 

22.42 

•1060 

10.  17 

3i.  10 

i5.  II 

i36i 

23.  II 

37.  3o 

23.24 

•i362 

10.  36 

3i.  10 

15.55 

i38i 

23.53 

41.40 

23.59 

•i3:j9 

10.41 

33.    0 

16.54 

i38o 

23.59 

41.30 

11^28 

36.    0 
36.20 
33.30 

,7.12 
17.26  1 
18.25 

1371 
1367 
1375 

Sept.  1 2 

Sept.  1 2 

Sept.  1 2 

Sept.  1 2 

0.    0 

20.  41.  3o 

0.    0 

•1359 

0.    0 

■02829 

I.    0 

69-3 

1°'.^, 

11.41 

32.    0 

18.40  1 

.371 

0.  i3 

41.35 

0.  17 

■1366 

2.     I 

•02863 

3.    0 

6q^I 

I. .54 

32.      0 

.8.46 

1375 

0.  25 

43.    0 

0.24 

•I35q 

2.46 

•02919 

Max. 

6q^5 

;!-5| 

12.23 

29.  10 

19.    4 

1377 

0.  28 

43.  20 

0.44 

•i36i 

3.53 

•02901 

9.    0 

68-2 

6q-2 

12.43 

29.  5o 

19.  i5 

1372 

0.33 

43.40 

I.  22 

•1367 

5.    9 

•02916 

Hi  in. 

6+^1 

65 -31 

i3.    9 

34.15 

2i.      4 

1366 

0.39 

43.  1 5 

1.36 

•1374 

5.17 

•02933 

21.0 

66-6 

68  ■o' 

1.3.  25 

33.  3o 

2U23 

1372 

I.    8 

44.15 

1.45 

•1067 

5.  3i 

•02916 

22.    0 

66-8 

68-4 

13.35 

35.20 

22.38 

1368 

1.  10 

44.    5 

1.58 

•i336 

5.39 

•02922 

23.     0 

67  -o 

68  ■S 

1.^.43 

35.20 

22.58 

1369 

1.25 

45.40 

2.  14 

•i35i 

6.  40 

•02887 

14.    9 

30.45 

23.59 

1378 

1.48 

42.    0 

2.25 

•1347 

8.    8 

•02891 

.4.18 

29.  5o 

1.55 

44.55 

2.28 

•1358 

8.27 

•02882 

14.  49 

33.    0 

2.    6 

41.25 

2.35 

•1367 

8.46 

•02893 

14.58 

34.30 

2.  12 

41.25 

2.5o 

•1372 

II. 5i 

•02777 

1 15.23 

36.    5 

2.  tg 

38.50 

2.55 

•1368 

13.52 

•02743 

1.5.43 

35.  10 

2.24 

38.  5o 

3.  i3 

•i36o 

14.39 

•0271  I 

15.54 

33.    0 

2.26 

40.  10 

3.26 

•1367 

17.53: 

•02672 

16.  20 

30.55 

2.34 

40.  25 

3.37 

•1365 

20.    3 

•02700 

1 16.  26 

3..  40 

2.41 

40.  10 

3.43 

•1370 

1-02698 
Vo284q 

17.32 

33.    0 

2.44 

40.  3o 

3.57 

•1362 

21.  12 

;'7-4' 

34.    5 

3.    8 

39.  20 

4.11 

•1373 

23.59 

•02842 

17.55 

34.    5 

3.22 

40.  20 

4.40 

•1378 

|i8.ii 

33.  3o 

3.26 

40.    5 

4.49 

■1370 

18.28 

33.20 

3.40 

40.35 

5.    7 

•1370 

i8.3q 

32.  25 

3.56 

39.  20 

5.  i5 

•1385 

18.44 

32.25 

4.37 

39.30 

5.21 

•1404 

18.54 

33.  i5 

4.41 

38.    0 

5.32 

•i385 

19.    8 

32.  20 

4.54 

37.    5 

5.4. 

•1391 

19.  14 

34.50 

4.58 

35.    0 

5.5o 

•1373 

19.  26 

33.    0 

• 

5.12 

27.  20 

6.    0 

•1378 

20.59 

33.    5 

5.23 

3i.  10 

6.10 

•1374 

21.    6 

31.55 

,5.27 

28.  5o 

6.15 

•1377 

22.41 

35.  10 

5.40 

32.35 

6.42 

•1370 

22.53 

36.  40 

5.44 

32.    5 

6.56 

•K-68 

22.56 

3J.  i5 

6.    1 

34.25 

7.  10 

•1374 

23.53 

37.20 

6.  II 
6.25 
6.41 

33.    0 
3X  5o 
33.40 

7.25 

•1372 
•1378 
•1373 

23.59 

37.30 

7.42 
8.  II 

Sept.  1 3 

Sept.  1 3 

Sept.i3 

Sept.  1 3 

6.5o 

32.30 

8.20 

■1367 

0.    0 

20.37.30 

0.    0 

1378 

•02842 

0.    0   67  6 

69-0 

6.59 

30.20 

8.27 

•i385 

0.  12 

37.  10 

0.45 

1383 

2.58 

•02897 

I.    0   67-8 

69  •. 

7.18 

30.55 

8.43 

•1097 

0.  22 

38.    0 

0.  5o 

i38i 

5.56 

•02920 

2.    0   67^8 

69-9 

7.32 

3o.  20 

9.    5 

•i382 

0.  26 

37.  45 

1.24 

i38o 

6.    1 

•02923 

3.    0   67  ^8 

69^1 

7.41 

3i.25 

9.  2Q 

•1376 

0.  3o 

38.    5 

1.37 

,374 

6.34 

•02934 

Max.  168  -9 

71-5 

7.53 

3i.    5 

9.38 

•1378 

0.38 

37.50 

1.48 

1379 

n"   f 

•02934 

9.    0  J68  -8 

7>-4 

8.    4 

31.20 

9.55 

•1367 

0.4. 

38.40 

2.    0 

1367 

•02887 

Min.    63-1 

66^2 

8.24 

23.  3o 

10.  43 

•1374 

0.  52 

38.  10 

2.  10 

•  379 

iS.    8 

•02786 

21.  0   66-1 

22.  0   66-5 

68^1 

8.44 

3o.    0 

10.  5i 

0.57 

38.  .55 

2.  14 

1373 

20.  5i 

•028 1 1 

68-6 

8.57 

3i.    0 

1 1.  20 

■I  38 1 

1.41 

37.-55 

2.  21 

1373 

23.59 

•02806 

23.    0   66^7 

68  ■S 

9.    8 

3o.  20 

11.42 

■1377 

1.53 

37.50 

2.24 

1.385 

9.  14 

3i.  40 

11.52 

•i38o 

1.56 

37.  20 

2.38 

i382 

9.26 

31.40 

12. 5i 

•1376 

2.23 

1 

36.35 

3.    7 

1385 

For  the  Ilorl 

zontal  aiul  Vortic; 

1  Forces,  in 

creasing 

readings  d 

eiiote  incr 
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forces. 
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Indications  of  tiie  Magnetometers 


i  1 

§     -"-ilc; 

■        ~ 

•S|1=; 

6 

Readings 

a 

1 

■2-11^ 

i 

-^li 

% 

Readings 

f1 

■\VfStern 
Declina- 

11 

ii 

S  0  s  s 

is 

of 

Thermo- 
meters. 

Western 
Declina- 

S 

II 

it  i 

■3  0  ^  s 

li 

of 
Thermo- 
meters. 

'-■  *J 

fsj  ^ 

-r^  ^ 

^1 

OS 

s 

tion. 

m 

0  a 

5;  a.>cs 

0  a 

OS 

>  1 

OS 

1 

tion. 

1 

^1 

ol 

Sept.  1 3 

Sept.  1 3 

Sept.  1 3 

h         m 

2.  26 

20.37.55 

3.25 

1377 

'21.43 

20.31.40 

2.3; 

07.    0 

3.44 

1 38  2 

21.53 

3l.  25 

3.    7 

36.25 

4.  23 

1 38  3 

22.42 

33.  5o 

3.26 

34.45 

4.30 

.387 

22.46 

oj.  03 

4-  23 

33.50 

5.  11 

.383 

23.    4 

34.20 

4.3o 

34.  .5 

5.17 

.384 

23.  i3 

35.15 

4.40 

34.    5 

5.43 

.37S 

23.59 

37.35 

0.    9 
5.  2S 

32^50 

5.'  57 

.378 

Sept..  4 

Sept.  1 4 

Sept.  1 4 

Sept.  1 4 

5.44 

3o.    0 

6.14 

.382 

•    0.    0 

20.37.  ^^ 

0.    0 

1376 

c.    0 

•02806 

0.    0 

66^8 

69-1 

5.54 

29.45 

6.28 

i388 

:  0.4S 

39.  3o 

0.24 

.380 

5.26 

•02881 

1.    0 

67-6 

69-4 

5.58 

28.    5 

6.55 

1379 

I.  0 

58.  5o 

0.55 

.38. 

8.56 

•02910 

2.    0 

67-5 

69^6 

6.23 

26.30 

7.40 

.385 

1.26 

39.35 

I.    3 

.576 

14.    I 

•02802 

3.    0 

67-4 

6; -2 

6.38 

29.  3o 

8.    0 

i382 

2.25 

36.15 

I.  1 1 

.374 

14.45 

•02767 

Max. 

68-2 

70 -5 

6.53 

31.20 

8.  i5 

.384 

2.43 

36.    0 

1.26 

.382 

18.33 

•02762 

q.    0 

66-8 

68^8 

7.    6 

3i.  20 

8.27 

i3S3 

,    2.56 

36.45 

1.44 

•379 

19.    2 

•02775 

Min. 

64  •. 

66^2 

7.26 

32.55 

8.58 

.388 

1    4-    3 

35.    0 

2.    9 

.9.59 

•02764 

21.     0 

66-6 

677 

7-  2q 

32.40 

9.13 

1384 

1    4.22 

34.  20 

2.  27 

1376 

20.    5 

•02772 

7.55 

02.40 

g.  20 

i3S7 

4.35 

34.20 

2.5o 

.378 

23.59 

•02791 

8.    3 

32.  10 

9.41 

i383 

1    5.    0 

33.    5 

2.59 

i382 

8.26 

32.  20 

9.  5o 

i3S5 

\   5.25 

32.35 

3.3i 

.378 

8.38 

31.35 

10.    4 

i383 

i   5.58 

32.  5o 

4.18 

.382 

8.42 

3i.3o 

11.    8 

i3So 

:  6.24 

32.25 

4.40 

.377 

8.56 

3o.    0 

12.  14 

.38. 

7.    6 

32.  35 

4.54 

.379 

9.    9 

30.40 

12.4. 

.384 

7.54 

3i.5o 

5.    8 

.378 

9.  23 

2g.  25 

13.53 

.381 

7-59 

32.    5 

5.57 

.385 

9.30 

29.35 

14.42 

.387 

8.  10 

3i.    0 

6.47 

1387 

9.41 

29.  10 

15.14 

1383 

;   8.27 

26.55 

7.  5o 

.384 

3o.  5o 

15.42 

l386 

8.58 

3o.  3o 

8.    6 

i3S6 

10.  26 

3o.  20 

16.    5 

1385 

'  g.23 

31.40 

8.25 

.384 

10.44 

5o.3o 

16.42 

.387 

j    9.38 

31.40 

8.4. 

1387 

li.    6 

29.45 

17.42 

.388 

9.58 

32.     0 

9.  14 

i386 

1 1.  i3 

3o.  3o 

18.  20 

i38o 

11.  10 

31.45 

9.52 

.388 

11.25 

3o.  20 

18.54 

.377 

.1.26 

32.    5 

ss* 

12.28 

3i.3o 

19.  12 

.378 

12.23 

3i.    5 

.0.  2g 

.38q 

12.41 

30.45 

19.27 

1376 

.2.43 

3..  35 

10.  59 

1387 

13.24 

30.45 

21.  19 

.375 

12.57 

32.    5 

ii.  24 

1393 

13.36 

3o.  3o 

21.40 

•1378 

13.12 

3i.5o 

...48 

1390 

13.42 

3o.5o 

«■** 

13.53 

37.50 

.3.23 

1594 

14.    3 

35.  20 

23.59 

•1376 

14-    9 

36.    0 

.3.53 

l3q2 

14.32 

3l.20 

.4.1, 

33.45 

.4.  10 

1396 

14.43 

3i.  20 

.14.36 

3i.    0 

14.14 

1395 

14.55 

3o.  40 

14-44 

29.    0 

14.39 

1402 

1 15.  10 

3i.  00 

14.58 

28.50 

14.47 

1394 

15.58 

3o.  20 

15.23 

27.  20 

14.  57 

i3g6 

.6.39 

3o.  3o 

15.38 

27.35 

.5.  14 

i3q2 

16.42 

00.  20 

.5.52 

26.  20 

.5.  28 

1394 

17.24 

3o.    5 

16.    8 

26.45 

.5.54 

1392 

1.7.3- 

29.  00 

16.26 

27.35 

16.    9 

1395 

iiS.    9 

2g.  55 

!i6.  29 

27.35 

.6.20 

1392 

IS.  24 

3o.  3o 

i  16.  40 

28.35 

16.47 

i3q5 

18.56 

3o.  3o 

j.6.55 

27.  25 

.7.  21 

1396 

19.  17 

29.  55 

.7.  22 

27.45 

.7.52 

1400 

iq.36 

2S.5o 

17.  43 

3o.  40 

.8.  12 

i3g4 

20.    7 

23.15 

18.  .3 

3o.  40 

18.43 

1376 

20.  52 

29.    5 

18.27 

33.  10 

19.  17 

i385 

I20.  58 

3o.    0 

18.38 

33.  10 

19.  3o 

i3q2 

!2i.39 

30.55 

19-    3 

38.  3o 

,9.52 

•1397 

\     The  indicatio:is  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

1             they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  m  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  foUowing  readings 

!             The  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

;             recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

j             by  the  brace  shows  the  amount  of  the  displacement. 
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0     I- 

i^i 

.   |.s|-^. 

^     i    Keadirgs  i 

;        g 

0 

■211. 

<"    i  •-'0'^  d 

Readings 

S 

^M      S 

its 

a 

.■=yr 

a   1       of      ' 

£ 

3         cjj:  0  b 

3 

of 

it 

Western 
Peclina- 

:5^  !| 

nil 

0  g       .2 

Green  wicli 
Mean  Solar  Ti 

Vertical   Fore 
parts  of  the  V 
V.  F.  uncorr, 
for  Temperat 

.IS 

Therino- 

11 

Western 
Declina- 
tion. 

li 
1 

Mean  Solar  Ti 

Vertical   Fore, 
parts  of  the  w 
V.  F.  uncorrc 
for  Temperati 

|S 

Thermo- 
meters. 

—  ? 

^"0 

Sept.  1 4 

Sept.  1 4! 

1 

1 

Sept.  1 5 

,,  i'^'^P'-'^ 

° 

b       m 

19.  11 

20.  07.  20 

20.    6 

1 38  7 

1 

:    8.24 

20.  52.3o 

II.  12 

•i38g 

19.24 

38.     0 

20.  14 

i3q2 

I    8..3q 

3i.5o 

11.24 

•1389 

19.54 

06.    0 

20.  20 

1082 

j 

:    8.58 

32.    5 

11.43 

•1409 

20.    0 

34.15 

20.  54 

1372 

1 

'    0.  14 

31.35 

20.  10 

35.  5o 

2  1.55 

•377 

q.33 

31.40 

12. 18 

•1386 

20.  18 

34.35 

22.45 

.373 

9.43 

3o.  3o 

20.35 

34.    0 

23.    7 

1374 

10.    9 

28.30 

14.  i3 

•i383 

21.    0 

35.40 

23.  i5 

1378 

10.  i5 

28.35 

14.36 

•i384 

21.25 

36.  3o 

23.24 

1372 

10.  3o 

27.  20 

14.53 

-i388 

21.38 

36.  3o 

23.07 

1^69 

10.  44 

28.  3o 

*** 

22.  10 

38.45 

23.48 

1371 

10.  58 

28.30 

15.42 

•1389 

22.23 

38.45 

23.09 

11.   12 

35.45 

16.  12 

•i382 

22.26 

38.  10 

11.29 

25.     0 

16.28 

•i3»o 

22.37 

39.  10 

.11.38 

25.     0 

17.15 

•1399 

22.41 

38.35 

12.30 

3o.  10 

17.40 

•I3q2 

22.54 

39.20 

12.44 

30.35 

17.52 

•i38o 

23.    8 

39.25 

i3.    6 

29.  45 

18.  i3 

•1377 

23.13 

41.20 

13.45 

29.55 

18.  41 

•I3g5 

23.25 

40.    0 

14.    7 

3 1.  10 

18.52 

•I3q5 

23.39 

3q.3o 

1 

14.  22 

30.40 

20.  3 1 

•i382 

23.09 

38.  10 

' 

j 

•4-27 
14.38 

1.1.42 

3i.  20 

3o  5o 

20.41 

•1384 
•I38q 
•1086 

Sept.  1 5 

Sept.  1 5 

Sept.  1 5; 

Sept.  1 5 

3i.3o 

20.49 
20.  58 

0.    0 

20.  38.  10 

0.    0 

1373 

0.    0  1 

02791 

I.    0   67  -6 

69  -21 

14-47 

32.  00 

21.  2q 

•1367 

0.  II 

08.  10 

0.    8 

1376 

1.34 

02842 

3.    0  '67-5 

69  -4 

i5.    7 

2g.  3o 

21.38 

•1370 

0.  22 

07.25 

0.  ig 

1373 

2.    6  ' 

02880 

Max.  68  -6 

71  -ci 

I.').  32 

3l.  10 

21.41 

•1369 

0.  29 

39.40 

0.34 

i3S+ 

2.28 

02S79 

q.    0  i67  -5170 '0 

'15.40 

30.55 

21.58 

•1372 

0.43 

39.20 

0.43 

i383 

4.  14 

02912 

Min.   l64-2'66-4! 

15.46 

32.    0 

22.    6 

•1367 

0.54 

39.45 

0.55 

1386 

6.    7 

028qo 

21.0 

66  •568-1 

16.    0 

31.40 

22.  12 

•1077 

I.    9 

39.30 

I.  10 

i382 

7-    4 

02888 

16.  II 

32.     0 

22.  i5 

■1374 

I.  12 

39.  5o 

1.41 

1068 

8.  59 

02901 

16.26 

33.  3o 

22.  24 

-i38o 

1.23 

37.50 

i.5i 

1372 

10.  5 1 

02848 

16.  38 

32.00 

1.26 

37.50 

2.  12 

1376 

11.    0 

02861 

16.  a6 

3.'.  3o 

22.  44 

•1371 

1.38 

36.  5o 

2.26 

1070 

1 1.  12 

02829 

, 

16.56 

33.    0 

23.    6 

•1373 

I. 41 

35.35 

2.38 

1372 

11.56 

02814 

17.    8 

33.  10 

23.23 

•I  356 

1.56 

34.  10 

2.42  1 

i36q 

12.38 

02818 

17.  10 

32.  3o 

23.  26 

•1359 

2.    9 

3+.55 

3.    0  i 

1078 

14.40 

02817 

17.28 

34.20 

23.38 

•1347 

54.55 

3.17 

1375 

14.59 

02804 

1 

17.33 

34.20 

23.  5o 

•I  358 

2!  23 

36.20 

3.2  1 

1376 

15.28 

02800 

18.  10 

38.    0 

(t) 

2.41 

35.30 

3.3i 

1372 

'7.    9 

02781 

18.24 

40.35 

3.    8 

38.25 

3.42 

1376 

17.41 

02769 

18.33 

40.  25 

3.  19 

37.50 

4.    5 

1075 

18.24 

02778 

'9-    9 

32.    0 

3.  26 

38.  i5 

4.21 

i38o 

18.59 

02772 

i'g- J4 

3i.3o 

37.    0 

4.34 

1370 

19.46 

02784 

!  19-42 
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The  iwlicutions  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  numbe; 
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they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  att.iched  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  bi-ace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
hv  the  brace  ■shows  the  amount  of  (he  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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luli  cations  are  taken  from  the  sheets  of  the  PhotographiG  IJeeord,  excepts 

'here  an  asterisk  is  attached  to  the  number,  in  v.diich  instances 

liey  are  inferred  from  observations  made  with  the  telescope  in  the  ancic 

nt  manner.     Tlio  Symbol  ***  denotes  that  the  magnet  lias 

icen  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  reg 

stor  has  failed  between  the  preceding  and  following  readiri-s. 

1  he  Symbol  •   attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considei-able  range  of  time  near  that  which  i.^ 

■ccnrded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

te  was  dislocated,  and  the  diCTorence  of  the  numbers  included 

jy  tliC  brace  sliows  the  amount  of  the  displacement. 
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The  indications  are  taken  from  the  sheets  of  the  Photograpliic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet   has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  ditfereuce  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG5. 
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•02267 

17.42 

37.    0 

17.20  i    -1414 

4.28 

27.    0 

4.  12 

•1384 

9.    I 

■02282 

( 

17-53 

37.    0 

17.  40  ,     -1399 

4.39 

20.  20 

4.15 

•1379 

9.53 

•02169 

18.  12 

47.    0 

18.    8       -1365 

4.  43 

28.    0 

4.20 

•i379 

10.    9 

•02102 

18.24 

53.50 

18.41       -1406 

4.56 

3o.  40 

4.  27 

•I  355 

10.18 

•021 12 

i8.3o 

53.  3o 

18.  5o  ;    -1413 

4.58 

20.  10 

4.41 

•1375 

10.24 

•02062 

,8.44 

5o.  5o 

iq.  25   ;    -1407 

5.17 

33.    0 

4.43 

•,395 

(t) 

1 

18.  53 

5o.  5o 

19.37    I     -1408 

5.28 

35.    0 

4.56 

•i382 

10.55 

•02062 

18.57 

49.40 

20.    4  '    -1383 

5.42 

22.45 

5.    3 

•.36, 

11.    8: 

•02Il3 

1 

19.    9 

49.40 

20.  12  :    -1396 

5.53 

25.  3o 

5.12 

•l3g2 

II.  ig 

■02096 

19.  26 

44.  10 

20.  25  1    -1386 

5.58 

25.30 

5.19 

•1398 

12.  i3 

•02148 

19-44 

43.    0 

20.34  I    -1394 

! 

6.14 

31.10 

5.29 

•.375 

i3.    3 

•02156 

19.59 

34.    5 

21.    0  ,    -1383 

6.  18 

29.  25 

5.40 

•1359 

13.59 

•02149 

2C.     4 

35.  5o 

21.  12  i    -1388 

1 

6.26 

3o.5o 

5.52 

•1382 

14.  27 

■02135 

20.  12 

32.  3o 

21.35  1    -1376 

6.3o 

i5.    0 

6.    0 

•1376 

14.51 

■02108 

20.  20 

28.  20 

21.44 

•1368 

1 

6.39 

6.  II   '    ^1368 

i5.  i3 

■0211 1 

20.  29 

3i.3o 

21.53 

•1356 

i 

1    1 

6.43 

12.    0 

6.  14       -1357 

15.  3q 

•02079 

' 

20.  39 

34.    0 

21.57 

■1359 

6.48 

8.10 

6.  22  :    -1359 

15.55 

•02090 

20.4^ 

34.    0 

22.    5 

•I  356 

6.56 

14.30 

6.  29 

•1346 

16.  11 

■02081 

20.55 

35.  10 

22.20      -1365 

7.  10 

26.30 

6.41 

•1374 

16.26 

•02102 

1 

21.    6 

34.  40 

22.  35  j    -1354 

7.  14 

27.15 

6-14 

•1364 

17.56 

■02117 

21.  28 

34.10 

22.40       -1347 

7.23 

26.30 

6.55 

•1401 

i8.3i 

•02071 

21.  56 

37.    0 

22.47  1    -1347 

1 

7.30 

27.  i5 

7.  II 

•1412 

19.    2 

•02089 

21.58 

38.  5o 

22.54  I    -1357 

7.42 

27.30 

7-  19 

•1392 

.9.34 

•02108 

22.    6 

37.  i5 

23.    4  ,    -1347 

7-49 

20.  5o 

•1383 

19.54 

•02i36 

22.  12 

37.    5 

23.  12  ;    -1343 

7.53 

20.  20 

7^36 

•1384 

20.  25 

•02149 

22.  16 

40.10 

23.20  :    -13+7 

j 

7.59 

20.  45 

7.46 

•137. 

21.  10 

•02167 

1 

22.  26 

40.  10 

20.24      -1345 

8.    7 

18.40 

7.55  1    ■i3yg 

22.23 

•02182 

22.41 

42.40 

23.35 

•1358 

8.  12 

18.40 

8.    6   ;    ^1379 

23.      2 

•02198 

22.48 

42.20 

23.4. 

•1355 

[ 

8.29 

i5.    0 

8.  12    1    ^1370 

23.34 

■02209 

22.54 

42.40 

23.  59 

•1367 

8.55 

21.0 

8.25  ;    -1382 

23.59 

■02248 

22.  Sg 

40.30 

9.23 

22.30 

8.33  i    •1372 

23.  11 

43.30 

9-27 

20.    0 

8.34  1    -.374 

23.  23 

40.30 

9.  29 

23.     0 

8.41       -1363 

23.  26 

42.40 

9-39 

23.    0 

8.49 

•1364 

j 

23.29 

43.  10 

9.44 

II.    0 

9.    0 

•I  353 

23.  59 

49.    5 

9.58 
10.    9 

i5.  3o 
i5.    0 

9.  14 
9.  20 

•i35o 
•1345 

1 

1 

: 

The 

ndications  are  taken  from  tl 

e  sheets  of  the  Photographic  Record,  except  w 

lere  an  asterisk  is  attached  to  the  ni 

mber,  in  which  instances 

hey  are  inferred  from  obse 

•vations  made  with  the  telescope  in  the  ancie 

nt  manner.     The  Symbol  ***  dene 

tes  that  the  magnet  has 

oeen  generally  in  a  state  of  a 

gitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  precedir 

g  an-1  following  readings. 

The  Symbol  :  attached  to  s\ 

time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  considerable  range  0 

f  time  near  that  which  is 

•ecorded.     A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  For 

^e  was  dislocated,  and  the  difference 

of  the  numbers  included 

by  the  brace  shows  tJio  amo 

nnt  of  the  displacement. 

Royal  Observatory,  Greenwich,  in  the  Year  I8G5. 
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.   ^^lA 

•E|l. 

Readings 

.1         1 

^   ifli 

■s  -s  -s  .J 

Readings 

A 

Western 

£  c3 

iitt 

i 

m 

n 

of 
Tliermo- 
meters. 

1? 

C  a 

Western 

1  m 

i  ! 

sllS 
1  --'  1 2 

III 

4 

of 
Thermo- 
meters. 

Declina- 
tion. 

1 

> 

1 

!   1 

Declina- 
tion. 

1 

11 
^  1 

1 

ii 

^1 

Si 

Oct.  5 

Oct.  5 

I 

Oct.  5 

Oct.  5 

b        m 

10.  23 

20.  25.  3o 

q.36- 

•i35o 

20.  i3 

20.  40.  3o 

22.42 

•1349 

10.3/ 

28.     0 

q.  43 

■i33i 

20.  23 

40.    0 

22.53 

•i35o 

10.43 

3.  10 

10.  12       -1367 

20.  28 

37.20 

23.     0 

•1345 

II.    2 

28.    0 

10.26       -1389 

1 

20.43 

37.    5 

23.  11 

•'349 

II.  i3 

3i.5o 

10.39 

•1327 

1 

20.  54 

39.40 

23.19 

•'34+ 

U.  25 

29.  10 

10.45 

■1020 

21.  10 

39.30 

23.27 

•i35i 

11.  28 

29.  10 

10.59 

•1412 

21.24 

37.    0 

23.36 

•1340 

ii.3o 

27.45 

11.  u 

•1418 

1 

21.39 

37.  10 

23.42 

•1358 

11.58 

28.50 

11.  19 

•1402 

21.43 

35.20 

23.48 

•i36i 

11.43 

27.45 

11.29 

•1375 

;22:   9 

40.    5 

23.59 

•1367 

12.  10 

22.  10 

n.41 

■1370 

! 

22.  26 

39.    0 

12.  20 

26.50 

11.54 

•1367 

1 

22.28 

40.    0 

12.29 

28.45 

12.  11 

•I  369 

1 

22.41 

39.    0 

i3.    5 

32.  20 

12.  20 

•l37q 

i 

22.56 

40.  3o 

i3.  11 

34.30 

12.31   1    -1376 

23.    5 

\l-'° 

13.14 

34.30 

12.4+  1    •>373 

1 

1 

23.  25 

38.40 

13.28 

37.50 

12.56       -1376 

(23.27 

38.55 

13.43 

35.20 

i3.  II       -13/8 

23.30 

38.    0 

I3.5q 

35.20 

13.24       -1377 

1 

23.  40 

36.    0 

14.  U 

34.40 

13. 3o       -.374 

j 

; 

23.  56 

37.  20 

,4.26 
.4.40 
14.  06 

37.30 

3q.  35 

13.42       -'377 
i3.5i       -1375 

1 

:23.  59 

38.30 

36.  3o 

14.    6  ,    -1380 
14.21       -1.^81 
14.41   1    -1390 

14.52  !  -1393 

1 

Oct.  6 

Oct.  6 

Oct.  6 

Oct.  6 

i5.  II 

36.  5o 

i 

1 

0.    0 

20.  38.30 

0.    0 

•1367 

0.    0 

•02248 

I.     0 

61  •I 

63^0 

i5.  35 

36.  3o 

j 

1   0.    5 

38.30 

0.    3 

•i368 

*** 

3.    0 

6.^3 

63  ■© 

1 5.  53 

38.  3o 

i   0.    9 

41.50 

0.  14 

•i365 

0.  29 

•0225o 

Max. 

61  -6 

63  •S 

15.57 

36.    0 

i5.  19  1    -1382 

0.  i3 

38.  10 

0.  26 

•i384 

1.  14 

•02254 

9.    0 

58-7 

60 -6 

36.    0 

15.46 

•1372 

0.  23 

42.    0 

o.3o 

•1372 

(t) 

Min. 

55^4 

58^1 

16;  11 

3o.  5o 

15.54 

•1375 

0.  26 

45.    5 

0.33 

•1376 

1.36 

•02932 

21.    o' 

58^7 

60  -0 

16.  22 

32.45 
3i.  10 

16.    I 

•i382 

o.3o 

43.    5 

0.39 

•i368 

2.  14 

•02941 

16.25 

16.13 

•1377 

1.    8 

44-35 

0.47 

•1357 

3.25 

•02948 

16.28 

32.  5o 

16.  24 

•i36i 

1.26 

39.  10 

0.  5i 

•i36o 

4.21 

•02977 

16.  38 

34.  40 

16.26 

•1373 

1.39 

39.  10 

0.56 

•i365 

4.34 

•o3oi3 

16.  42 

34.  40 

16.  28 

■1372 

2.    9 

42.20 

I.  10 

■.359 

4.46 

•o3oi3 

16.  44 

35.50 

16.35 

•|37q 

2.23 

40.40 

1.  32 

•'37+ 

5.  II 

•02972 

16.  5 1 

34.50 

17.  12 

•1376 

2.41 

41.  20 

1.53 

•1377 

6.27 

•02938 

16.  58 

36.53 

17.24 
17.56 
18.14 

18.40 

18.44 
19.12 
19.18 
19.23 
19.  26 

•i382 

2.59 

39.40 

2.  16 

•I  366 

7-i 

•02942 

17.    7 
17.  10 
17.  12 
17.23 
17.38 

35.50 

•1367 

3.    9 

38.  3o 

2.29 

•1374 

7.56 

•02944 

36.  5o 

•1379 

3.21 

38.30 

2.41 

''**! 

8.  II 

■02908 

36.  10 
38.    0 
40.    0 
57.40 
55.50 

•1377 
•1373 
•1366 

i 

3.25 
3.28 
3.41 

38.  5 

39.  0 
38.  20 

2.55 
3.  11 

•1368 
•1370 

8.22 
8.42 
8.56 

•02889 
•02871 
•02806 

18.  10 
i8.3o 

•1370 
•1375 

3.56 
4.    5 

38.20 
37.50 

3.20 
3.44 

•1369 

•'377 

9.5. 
10.  23 

•02832 

•02832 

18.  38 

52.  20 

•1371 

4.  12 

37.30 

3.49 

•'374 

12.    6 

•02791 

18.43 

53.20 

•1374 

4.26 

36.    0 

3.55 

•1378 

12.25 

•02790 

18.55 
18.58 
'9-    9 
.9.11 

19-16 
19.23 

19.  26 
19.27 
■  9.36 
ig.46 

20.  5 
20.  10 

52.  20 
51.40 
47- 5o 
48.45 
46.    0 
46.    0 
42.    0 
43.40 
37.  20 
40.30 
40.30 
42.15 

19.40 
19.53 
20.  i3 
20.  16 
20.  28 

•136; 

•1373 

•1363 
■1366 
•I  366 

4.46 
4.55 
5.    9 
5.  18 

5.28 

8.    5 
7.50 
23.  10 

"25.     0 

28.20 

4.  11 

4.22 
4.39 
4.56 

5.  10 

•1370 
•i36i 
•1340 
•1402 
•14.6 

13.19 

17. 16 

18.    8 
19.46 
21.39 

•02773 
•02713 
•02711 

•02743 

•02756 

20.41 

20.  57 

21.  25 
21.35 
21.57 

22.  5 
22.  26 

•1357 
•1366 

•I  354 
•1358 
■i353 
•1358 

5.41 
5.56 
6.17 
6.36 
6.43 
6.52 
7.11 

27.  .5 
3i.    0 
Z2,.    5 
32.  10 
32.  5o 
33.35 
3o.    0 

5.  i5 

5.21 

5.38 
5.48 

6.  4 
6.25 
6.42 

•1403 
•1403 
-.384 
•i385 
•i38i 
•1389 
•1384 

22.57 
23.59 

•02743 
•02775 

For  tlic  Ilori/.oiitiil  iinrt  Vertical  Forces,  increasing  readings  denote  increasing  forces. 

by 

October  6'i.  i'-.  i5"'.  Vf.nTiCAL  Force.— The  adjustments  were  altered,  so  that  the  readings  were  increase 

d  by  1 0'"'  ■  47,  or 

o-oo686 

4  parts 

if  the  Avl 

olo  Ver 

ical  Fore 

(elxviii) 


Indications  of  the  Magnetometers 


3 

Western 
Declina- 
tion. 

1 

^1 

li 

m 

Keading.s 

of 
Thermo- 
meters. 

Western 
Declina- 
tion. 

i 

•gS 

11 

0  « 

nil 

i 
u 

a  r- 

liil 

m 

i 

5| 

Readings 

of 
Thermo- 
meters. 

El 

Ol-i.  6 

Oct.  6 

1 

Oct.  6 

h         m 

0        0 

7.  23 

20.  27.30 

7-    7 

•1375 

122.59 

20.39.45 

7-27 

27.00 

7.48 

•i38o 

23.    9 

38.  3o 

7.08 

27.50 

8.  10 

•.4.6 

23.  1 3 

38.  10 

7.56 

29.30 

8.16 

•lioq 

23.24 

37.    0 

S.    4 

28.  20 

8.21 

•14.5 

23.  39 

33.20 

S.  II 

3,5.  10 

8.  29 

•1414 

23.  43 

38.25 

8.  26 
8.35 
8.5+ 

26.30 
27.  20 
38.  10 

8.57 
9.18 
9-44- 

•l3q5 
•1412 

•i38i 

23.  5g 

40.  10 

Oct.  7 

Oct.  7 

Oct.  7 

Oct.  7  ■ 

9.  lO 

26.50 

10.    2 

•1377 

0.    0 

20.  40.  10 

0.    0 

•i385 

0.   0 

•02775 

I.     0   '6o^l'6l  -q 

g.  2  + 

3o.    0 

10.  12 

•i383 

1 

0.    8 

40.40 

0.  14 

•i383 

1.   4 

•02788 

3.    0    60-662  -8 

q.3q: 

33.35 

10.  19 

•i38o 

0.26 

39.10 

0.  26 

•i386 

2.23 

•02846 

Max.  60 '8  63^0 

q.56 

29.    0 

10.  29 

•i383 

0.53 

40.  3o 

0.53 

•i388 

4.    6 

•C2877 

9.    0    60  •362^7 

10.    7 

28.    0 

10.  5 1 

•1396 

I.  22 

39.15 

0.56 

-.385 

4.30 

•02872 

Min.    57  •660^4 

10.  i3 

26.15 

II.    6 

•1406 

'.    1.  28 

40.  10 

1.  II 

•1386 

4-59 

•02889 

22.    0  i59^6,6i  -6 

10.24 

27.    0 

11.27 

•1384 

1.41 

39.55 

1.  16 

•1377 

6.18 

-02875 

10.28 

26.25 

11.42 

•i38i 

1 

1.58 

41.20 

1.52 

•1387 

7-59 

•02878 

10.  41 

21.0 

11.56 

•1387 

1 

2.24 

39.35 

2.  II 

•1371 

9.48 

•02  366 

10.  53 

21.  55 

12.    6 

•i385 

j 

2.57 

37.30 

2.25 

•1377 

10.    4 

•o285i 

10.  57 

20.  25 

12.  20 

•i3gi 

3.14 

37.40 

2.37 

•1372 

10.19 

•C2846 

11.  12 

23.  3o 

12.24 

•i388 

j 

3.  29 

38.  i5 

3.    5 

•i382 

10.  40 

•02811 

n.28 

30.25 

12.38 

■1392 

3.3q 

35.  5o 

3.26 

■i383 

11.18 

•02803 

1 1.  47 

34.30 

12.54 

•l3q6 

3.  ±3 

35.35 

3.39 

•1376 

11.41 

•02789 

11.56 

34.20 

13.22 

•i387 

3.53 

34.30 

4.  i3 

•l3qo 

13.59 

•02751 

12.  14 

31.  i5 

13.33 

•1390 

' 

4-    9 

33.20 

4.34 

•1382 

.4.36 

•02744 

12.02 

31.  i5 

.3.45 

•1385 

4.16 

34.  10 

4.43 

•1387 

.7.34 

•02773 

!l3.,2 

28.    0 

14.  14 

•i387 

4.26 

33.10 

4-48 

•1385 

ig.  26 

•02801 

13.25 

26.  20 

.4.26 

•I3q5 

4-4° 

27.    0 

4.58 

•i386 

ig.53 

•02814 

13.28 

27.25 

14.41 

•139. 

1 

4-44 

26.  40 

5.  12 

•l3S2 

22.36 

•02794 

14.    q 

32.  20 

.6.19 

•1395 

4.53 

25.     0 

5.19 

•i3S7 

23.  5g 

•02816 

14-25 

31.  i5 

16.36 

•.392 

4.56 

20.45 

5.26 

•i385 

14-38 

31.55 

16.44 

•i3gq 

4.59 

24.40 

5.45 

•i387 

14-44 

31.25 

16.55 

■1395 

] 

5.    8 

25.     0 

6.    7 

•1092 

1 5.    6 

3i.  10 

17.16 

•I  397 

5.14 

23.     0 

6.20 

15.23 

31.45 

.7.53 

•.394 

1 

5.24 

25.  3o 

6.42 

•1382 

15.40 

3o.  40 

18.    6 

•1399 

j          1 

5.43 

27.  20 

6.52 

•137S 

15.5. 

30.25 

18.  16 

•1-394 

1 

5.5i: 

27.35 

7.  II 

•1383 

16.23 

32.  20 

18.35 

•1-392 

6.15 

33.    0 

7.  20 

-i382 

.6.39, 

31.40 

18.44 

•1395 

1 

6.26 

01.00 

7.30 

•1387 

i6.5i 

3.3.  10 

ig.   3 

•1390 

j          I 

6.37 

32.    5 

7.42 

•1385 

17.    6  ' 

32.     0 

19-29 

•1386 

6.43 

33.    0 

8.  II 

•!386 

•7.24 

32.40 

19.42 

•i38i 

6.55 

33.  3o 

8.44 

•i388 

•-•3. 

32.  20 

19.07 

•1-379 

7.  10 

32.  3o 

8.55 

■1337 

IS.  26 

32.20 

20.    9 

•1382 

1 

7.28 

3-'.  i5 

q.  3q 

•1397 
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indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  whcvc  an  a^t 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner, 
been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  fai 
attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to 


Tlie  Symbol 

recorded.     A  brace  denotes  that  at  this  time  the  cur' 

ly  the  brace  shows  the  amount  of  the  displacement. 


risk  is  attached 
The  Symbol  * 
ed  between  the 
I  considerable  r 
of  the  Yei-tical  For.-e-,vas  dislocated,  and  the  d 


to  the  number,  in  which  instance.* 
**  denotes  that  the  magnet  has 
preceding  and  following  readings, 
ange  of  time  near  that  which  is 
iiFerence  of  the  numbers  included 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Yeak  18G5. 
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readings  denote  increasing  forces. 
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•1391 
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Ti.c  indications  are  taken  from  tlie  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
tlirr  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  •**  denotes  that  the  magnet  has 
boon  g-oncrally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  applv  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  tlie  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT   THE   KOYAL   OBSERVATORY,    GREENWICH,    IN   THE   YeAR    1S6J 


(clxxi) 


d 

4 

Western 

ji 

^'^y 
"^2! 

J 

ii 

lieadings 

of 
Thermo- 

1^ 

Western 

d 

illi 

s'^ 

■=||| 

i 

Readings 

of 
Thermo- 

u 

Declina- 

d 1 

Ill 

?_§ 

;S||| 

p 

meters, 

11 

DecUna- 

il 

llll 

meters. 

fn'  ■"     '■■'■  ~ 

%■%       -3^  =  g   1 

,  •  ^- 

',"  -■ 

^s 

tion. 

5|  1 

i"^"'" 

it 

11^^" 

^i 

a  a 

>  § 

«i 

tion. 

^1 

■n  ^  "^  1 

0  % 

i|^^ 

^i  !S| 

>"l 

s 

^X£ 

^a>5 

1 

ol 

si: 

3 

^ 

a--^ 

a 

^t>^ 

^    i'oS 

Si 

Oct.  9 

Oct.  9 

j 

Oct.'io 

Oct.  10 

Oct.'io 

h         m 

0     /       // 

h            in 

1,        m 

0 

0 

h         n.ll 

0      /      // 

b          m 

h 

h         m 

0 

0 

19.  12 

20.  33.    0 

20.  11 

i38i 

4.41 

20.  33.    0 

6.27 

•1378 

20.   16 

•o3o26 

ig.  18 

33.    0 

20.  14 

1384 

4-47 

3o.    0 

6.49 

•1382 

23.59 

•03043 

19.  26 

32.  20 

20.  ig 

1383 

5.    4 

27.    0 

7.    6 

•1376 

19.42 

32.  3o 

20.  24 

1387 

5.11 

26.50 

7.  14 

•1383 

19.53 

3o.  5o 

20.  27 

1376 

5.18 

2g.40 

7.26 

•1387 

19.57 

32.  40 

20,41 

1384 

5.26 

28.  20 

7.39 

•1377 

20.    8 

3o.  5o 

20.49 

1377 

1 

5.38 

27.25 

7.43 

•1388 

20.  i3 

31.45 

20.  58 

i38i 

1 

5.46 

31.  10 

7.53 

•i3g4 

20.  17 

3o.  40 

21.10 

^376 

1 

5.55 

3i.    0 

7.56 

•i3g2 

20.  20 

34.    5 

6.11 

32.  10 

8.14 

•1419 

20.  28 

31.40 

21.  3o 

1374 

6.26 

3o.  20 

8.40 

•1402 

20.41 

33.50 

21.42 

1376 

1 

6.3g 

3i.  i5 

8.56 

•1397 

20.  43 

3i.5o 

21.53 

1383 

6.5i 

32.  10 

9.  10 

•1382 

i 

20.47 

33.    5 

22.  17 

1367 

7.    0 

30.55 

9.13 

•1385 

1 

21.     0 

32.     0 

22.28 

1373 

7.23 

33.    0 

9.26 

•.367 

21.14 

32.15 

22.57 

1367 

7-37 

23.    5 

9.40 

•1383 

21.  25 

33.  5o 

23.    9 

1375 

7- 4' 

23.    5 

g.5o 

•'397 

21.  28 

33.    0 

23.  20 

1349 

7-56 

16.  10 

g.56 

•1391 

21.4. 

33.50 

23.40 

1337 

1    8.14 

26.30 

10.    9 

•1406 

21.56 

37.25 

23.59 

1342 

8.27 

26.00 

to.  20 

•1410 

22.    9 

35.  10 

8.  5i 

20.  40 

10.30 

•1400 

22.  i3 

35.  10 

8.57 

25.  3o 

lo.  40 

■•399 

22.27 

37.50 

!   9-    6 

26.  10 

10.55 

•1377 

22.57 

39.45 

g.  14 

34.    5 

11.  10 

•1378 

1 

23.    7 

42.    0 

j   9-27 

33.    0 

11.  25 

•1374 

23.  14 

39.  20 

9.35 

33.    0 

II. 5i 

•1387 

23.4. 

45.  20 

; 

9-49 

25.    0 

12.    9 

•1378 

23.53 

46.  5o 

10.    0 

14.  10 

12.  12 

•i38i 

23.59 

44.30 

^10.  11 

,10.25 

i  '°-  49 

17.  20 
.7.55 
23.50 

\l:ll 

•1370 
•1376 
•1387 

Oct.  10 

Oct.  10 

Oct.  10 

Oct.  10 

12.40 

0.    0 

20.  44.  3o 

0.    0 

1042 

0.    0 

•o3oo2 

1.    0 

63^2 

64 

9 

I10.57 

23.  40 

12.42 

•1385 

0.  u 

44.30 

0.    9 

133+ 

'■    9 

•o3o59 

3.    0 

64-2 

64 

5 

11.10 

27.30 

13.14 

•1386 

0.  16 

45.40 

0.  20 

i338 

2.34 

■o3o5i 

Max.  64^5 

65 

6 

11.39 

3i.  40 

13.25 

•i388 

0.24 

48.    0 

0.36 

1 357 

2.59 

•o3o83 

,  9.    0  ,63  •I 

65 

2 

11.42 

31.40 

13.39 

•i38i 

D.27 

49.  i5 

c.  5 1 

.344 

3.25 

•o3iog 

21.    0  i63  •oi65 

0' 

I11.54 

33.30 

14.  12 

•1371 

0.  39 

49.50 

0.56 

i352 

4.24 

•03084 

Miu.    62  ^664 

3! 

ji2.11 

26.  5o 

i5.    9 

•1383 

0.42 

49.    0 

I.  14 

i36g 

4.35 

•o3o77 

22.    0  ,62  •6j64 

3 

.2.26 

3i.3o 

i5.  12 

•i38i 

0.49 

44.55 

..46 

1392 

5.  1 1 

•03092 

23.    0   62  -7 

64-9 

12.38 

33.40 

i5.  20 

•1387 

1.    8 

40.  3o 

2.    6 

1389 

5.23 

•03078 

12.49 

32.  00 

.5.29 

•i383 

I.  14 

40.  10 

2.24 

i382 

5.3g 

•o3o88 

12.55 

33.  3o 

15.49 

•i386 

1.39 

42.40 

2.41 

1363 

6.23 

•03067 

i3.  11 

35.45 

15.55 

•1392 

1.40 

42.    0 

2.46 

1365 

7.16 

•03071 

13.27 

35.  10 

16.  12 

•1391 

1.53 

43.30 

2.  5o 

1370 

7.3i 

•o3o55 

i3.  5i 

36.  3o 

16.  3o 

•1394 

1.59 

42.50 

2.57 

1371 

7.41 

•o3o63 

14.13 

35.    0 

16.52 

•i386 

2.  i3 

44.    0 

3.    2 

1364 

7.54 

•o3o5i 

14.27 

35.  20 

17-19 

•i388 

2.  18 

43.50 

3.  i3 

•i36o 

8.    8 

•03062 

14.54 

33.40 

17.34 

•I  385 

2.26 

44.  10 

3.  27 

1373 

8.44 

•o3o3o 

14.57 

33.40 

17.52 

•1389 

2.39 

41.  10 

3.49 

.369 

10.37 

•02994 

j 

15.    7 

32.  40 

18.  i5 

■1383 

2.42 

40.  20 

4.  12 

1374 

.1.45 

•o3oi5 

' 

15.19 

33.  40 

*** 

2.56 

40.45 

4.23 

•i38o 

12.  1 1 

•02991 

! 

15.24 

33.    0 

18.07 

•1369 

3.    6 

39.    0 

4.34 

•1378 

12.  29 

•02998 

15.37 

04.  20 

'9.  14 

•1374 

3.14 

36.  3o 

4.50 

•1366 

12.49 

•02g83 

15.40 

33.30 

19.54 

•1357 

3.28 

39.45 

5.  18 

•1389 

i3.  21 

•o2ggo 

15.46 

33.  3o 

20.    4 

•i35g 

3.47 

39.45 

5.33 

■i38o 

13.27 

•02g82 

15.54 

34.35 

20.  12 

•1355 

i 

4.  11 

37.  10 

5.5i 

•1390 

14.    7 

•02g87 

16.    4 

34.  20 

20.  26 

•1353 

4.16 

36.25 

5.56 

•1386 

15.39 

•o3o23 

16.16 

30.45 

20.43 

•i35g 

4.26 

36.    5 

6.  12 

1392 

16.23 

•o3oi6 

,e.,r 

30.45 

20.  54 

•1348 

For  t 

he  Ilori 

zontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 

(clxxii) 


Indications  of  the  Magnetometers 


o 

•2-'3    . 

^ 

.S-'S    • 

<i! 

Readings 

dj 

■--s'Sa; 

OJ 

:ll^ 

^ 

Readings 

1 

0  2  s  S 

s 

2s  ?; 

B 

of 

1          .§ 

e 

S-Ss  fc 

e 

.1 

of 

p 

Westera 

lilt 

1^: 

II 

Thermo- 
meters. 

5i 

■Western 
Declina- 

S  ^  g;  S 

1^ 

Thermo- 
meters. 

o  1 

Declina- 
tion. 

^  1 

111 

^  1 

0  2 

f^  ^• 

a  to 

>  to 

leg 

■So  5  1 

U 

S 

IS-al 

|s.>^ 

^ 

SI 

i^/i 

s 

S 

las -I 

s 

^^>£ 

s 

OS 

SI 

Oct.  10 

Oct.  10 

1 

Oct.  1 1 

Oct.  II 

Oct.  11 

16.  3q 

20.  33.    0 

2'i.    8 

•i355 

h  .11 

"  " 

° 

° 

i    2.58 

20.  40.  3o 

3.  i5 

•i368 

17.52 

•02982 

' 

° 

0 

.6.4. 

32.    0 

21.11 

1342 

3.29 

38.    0 

3.41 

•1372 

20.  59 

•02984 

16.53 

3-,.  40 

21.  19 

i352 

3.54 

36.45 

3.52 

•1379 

22.5. 

•02945 

.7.    8 

33.    p 

21. 5i 

1347 

i    4- '5 

36.    0 

3.57 

•i377 

23.59 

•02947 

17.28 

35.  25 

21.  54 

1373 

1 

*"** 

4.  14 

•1384 

1  7.  .^8 

34.    0 

21.57 

1367 

4.42 

35.  3o 

4.20 

•i383 

17.53 

35.  10 

22.    9 

1371 

4.51 

34.  5o 

4.34 

•1385 

18.     I 

22.  12 

1364 

5.    6 

34.50 

4.41 

•1384 

18.  i3 

38!  20 

22.  16 

1374 

5.41 

29.  10 

*** 

18.28 

40.    5 

22.  20 

i36o 

5.53 

26.50 

5.    9 

•1387 

1 8.  53 

40.    5 

22.  24 

■  367 

6.    9 

26.  5o 

5.  2  i 

•1382 

19.  12 

42.50 

22.34 

i353 

6.16 

24.45 

5.37 

•1390 

10-  27 

22.40 

1 366 

6.  26 

28.  10 

5.54 

•1391 

iq.  38 

41.  10 

22.  42 

1355 

6.28 

27.  20 

6.  i5 

•i397 

19.41 

J2.45 

2.'.    0 

1367 

i    6.3q 

28.  35 

6.  25 

■.406 

19.59 

40.    0 

23.  12 

1365 

6.53 

26.    0 

6.3o 

•i3q2 

20.  I  I 

08.  20 

23.19 

1 366 

6.58 

20.  40 

6.41 

•1393 

20.  14 

40.    0 

23.  28 

i36i 

7.    8 

21.50 

7-    4 

•1386 

20.23 

40.    0 

23.42 

1357 

7.  12 

21.50 

7.  12 

•1395 

20.  27 

39.  20 

23.  09 

i356 

1 

7.35 

3o.    0 

7.  1 8 

•l392 

20.  3>3 

41.  i5 

7.56 

32.    0 

7.45 

•l3q6 

20.42 

4..30 

8.17 

32.    0 

8.  12 

•i3S8 

20.46 

38.  i5 

8.37 

3i.    0 

8.  22 

•i390 

21.   17 

39.10 

!  8.59 

31.55 

8.  38 

•1384 

21.26 

si  0 

9. 12 

32.  30 

9.  14 

•i3S6 

21.34 

39.  55 

9.22 

32.  3o 

9.22 

•.388 

21.43 

37.  3o 

q.  40 

3i.3o 

9.38 

•.383 

21.46 

33.55 

9.58 

30.55 

q.  45 

•i386 

21.54 

3q.  20 

10.    6 

27.  10 

9.55 

•.384 

21.57 

37.40 

10.  21 

3i.  25 

10.  10 

■1416 

22.      9 
22.  12 

38.  10 

10.  26 

31.25 

10.23 

■l3qo 

A2.  40 

10.41 

36.    0 

10.39 

•1408 

22.  16 

38.  i5 

11.    7 

28.  i5 

II.    6 

•1387 

22.24 

40.    0 

11.  28 

33.50 

11.  i3 

•1390 

22.42 

38.40 

11.43 

32.  2C 

12.    9 

•i385 

22.51 

38.  20 

.1.56 

32.  45 

.2.45 

•.385 

23.    4 

41.  10 

12.    8 

32.25 

12.  55 

•1387 

23.  28 

43.    0 

1 

12.42 

32.  5o 

14.  12 

•i386 

23.39 

44.    5 

! 

I12.54 

33.40 

14.46 

•i388 

23.  5o 

43.  3o 

i  1 3.  23 

33.  40 

16.44 

•1387 

23.55 

42.    0 

'13.26 

33.    0 

17.  18 

•.3q6 

23.  59 

42.  10 

'13.38 
15.1. 
.5.25 

34.  20 
33.25 
3.-i.  25 

17.58 
18   12 

•i3S2 
•1384 
•'394 

Oct.  1 1 

Oct.  11 

Oet.iil 

Oct.  11 

18:42 

c.    0 

•I  356 

c.    0 

•03043 

0.    0 

63 -8  65-0' 

15.38 

34.20 

19.    3 

0.    7 

,  •,  ^  ;  0 

0.    9 

•1348 

4.     I 

•o3oS7 

I.    0 

63-G'^65-i 

15.56 

34.    0 

19.  18 

•1395 

0.  24 

3o.  3o 

0.  i5 

•  1 34  1 

«?j« 

2.      0 

63  •6,65  -2 

16.  12 

35.    5 

19.26 

•i387 

40.  i5 

0.  3o 

•1352 

5.  .^3 

•o3o74 

3.    0 

63^6'65^5 

16.23 

34.  55 

.9.33 

•l38q 

c.  'Z 

■0.    if! 

0.4^. 

•io.'v 

6.46 

•o3c65 

Max. 

63  •Si65^7 

16.39 

36.  5o 

19-41- 

•1383 

1.    6 

42.   l.'l 

0.  5 1 

•  1 365 

7.    3 

•o3o56 

9.    0 

61  ^5 

64-0 

16.55 

06.45 

20.  10 

•1385 

I.  1  : 

■;--■  -i'l 

:.  i3 

•i366 

•o3c67 

21.0 

61  -8 

63^7 

17.37 

43.    0 

20.  19 

•i38i 

1.  2.' 

"..].  "'o 

1.21 

•  1 355 

8.  29 

•c3o36 

22.    0 

59^5 

61  ^4 

17- 4+ 

42.  10 

20.  39 

•i383 

I.  2ri 

'■[).  40 

I.  38 

•.364 

S.5q 

•c3o4i 

Miu. 

59  •o 

61 -2 

42.  45 

21.    3 

•'377 

1.  .-y) 

."ti.    5 

1 .  53 

■'3/7 

II.    4 

•02972 

23.    0 

39 '9 

61  ^2 

18'.  11 

42.  3o 

21.  11 

•i378 

1 .  00 

41.  10 

2.53 

•1364 

11.23 

•02980 

18.26 

41.  10 

21.23 

•I36q 

2.29 

3q.  5o 

2.41 

•1374 

11.44 

•02974 

i8.3o 

41.    5 

21.42 

•i363 

2.41 

4..30 

2.  5o 

-.367 

14.46 

•o3oc8 

!i8.56 

37.55 

22.  11 

•136+ 

2.53 

40.30 

2.57 

•1375 

17.  II 

•02997 

ig.    0 

38.45 

■"* 

indications  a-.-e  take 

1  from  tl 

le  sheets  of  the  Photographic  Record,  except  -s 

^here  an  asterisk  is  attached  to  the  number,  in  which  instances     | 

liey  ai-o  infen-cd  f 

rem  obs 

'rvations  mailc  with  the  telescope  in  the  ancic 

nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

iccn  generally  in  a 

state  of 

gitation.    The  Symbol  (f)  denotes  that  the  rec 

ister  has  failed  between  the  preceding  and  following  readings. 
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ehed  to  a 
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ce  was  dislocated,  and  the  difference  of  the  numbers  iiieluded     | 

jy  the  brace  shows 

the  arao 

mt  of  the  di-placcment. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1! 
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The  indications  are  taken  tiom  the  sheets 

of  the  Photographic  Record,  except  w 

here  an  asterisk  is  att 

iched 

0  the  number,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  anci 

eat  manner.     The  S 

y^rabol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation. 

The  Symbol  (f )  denotes  that  the  regi 

3ter  has  failed  betweer 

the  p 

receding  and  following  readings. 

The  Symbol  :  attached  to  a  time  de 

notes  that  tlie  reading   will  apply  eq 

ually  well  to  a  coasid 

erable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  t 

his  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and 

thed 

itference  of  the  numbers  included 

by  the  brace  .shows  the  amount  uf  t! 

e  dijplucement. 
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14.28 

3o.    0 
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12.53 
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16.  19 

•i38q 

18.  10 
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33.    0 

17.27 
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The  indications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  n 

imber,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  dene 

tes  that  the  magnet  has 
g  and  following  readings, 
time  near  that  which  is 

been  generally  in  a  state  of  agitation 
The  Symbol  :  attached  to  a  time  de 

.     The  Symbol  (f)  denotes  that  the  register  lias  failed  between  the  procedir 
notes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of 

recorded.     A  brace   denotes  that  at 

this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference 

of  the  numbers  inclnded 

by  the  hinoe  .'-bows  the  amount  of  tl 

le  displacement. 

-J 

AT  THE  Royal  Observatokt,  Greenwich,  in  the  Year  18G5. 
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Indications  of  the  Magnetometers 
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The 

ndications  are  taken  iiom  the  sheets  of  the  Photogmpliic  Record,  except  t 

■here  an  asterisk  is  attached 

to  the  n 

umber,  in  which  instances 

hey  are  inferred  from  observations  made  with  "the  telescope  in  the  anc 

lent  manner.     The  Symbol 

»**  der 

otes  that  the  magnet  h-as 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  re 

sister  has  fiiiled  between  the 

precedi 

ng  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  ec 

ually  well  to  a  considerable 

range  ( 

)f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  f 

itFerenc 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865, 


(clxxix) 


i' 

.=  |-^ 

—  0  S  <u 

,•     I  Readings 

0; 

•=■11 -J 

•=-is=; 

Readings 

ii 

Western 

DecUua- 

tion. 

.B 

M 

llfl 

mi 

E 

ilil 

S 

0^ 

of 
Thermo- 
meters. 

1 

u 

0  a 
1 

Western 
Declina- 
tion. 

1 

0  0 
1 

u 

0  g 

n 

is 

of 
Thermo- 
meters. 

1 

ii 
31 

>•  f. 

Si 
si 

U 

Oct.  19 

Oct.  19 

Oct.  19 

Oct.  19 

Oct.  19 

1 

° 

h          m 

5.    7 

20.  21.  20 

5.14 

•1395 

8.53 

•02718 

13.57 

20.34.  20 

17.    11 

•1386 

1      1  " 

5.13 

40.15 

5.24 

•1374 

8.59 

■02683 

.4.  10 

33.55 

17.20 

•i38o 

5.23 

35.45 

5.  28 

•1087 

1 1.  i3 

•02729 

14.24 

34.  20 

17.36 

•i38i 

' 

5.28 

41.20 

5.  35 

•l36i 

.3.37 

■02712 

1  J.  II 

33.40 

17.43 

•1378 

i 

5.36 

3o.    0 

5.4. 

•i386 

19.    3 

•02661 

15.26 

34.    5 

17.56 

•138; 

1 

5.45 

38.    0 

5.56 

•1045 

20.    4 

•02654 

i5.38 

33.20 

18.  i5 

•1384 

5.53 

02.    0 

6.  11 

•1567 

20.54 

•02643 

.5.43 

34.    5 

18.26 

•1386 

1       j 

5.57 

i5.    0 

6.2  + 

•1391 

22.41 

•02616 

15.56 

32.  3o 

18.42 

•1384 

6.    6 

8.  10 

6.  40 

•1376 

23.59 

•02626 

*** 

18.56 

•1385 

i       i 

6.26 

i5.  20 

6.49 

•1388 

, 

16.34 

33.35 

19.23 

•1379 

'       1 

6.38 

16.  i5 

6.52 

•1385 

16.39 

32.  40 

19.45 

•i38o 

6.41 

18.  3o 

6.56 

•1089 

*** 

19.53 

•i384 

6.45 

26.  10 

7.  II 

•1367 

16.59 

33.40 

20.    4 

•1377 

6.53 

2  3.  5o 

7.15 

•1374 

17.  26 

33.  10 

20.  12 

•i38o 

6.58 

29.  5o 

7.23 

•1346 

1 

17.30 

33.35 

21.23 

•1374 

7.    6 

28.  i5 

7.42 

•1066 

17.39 

32.30 

2  1.35 

•i368 

7.  II 

34.    0 

7.51 

-.356 

18.    6 

33.30 

21.42 

••374 

7-  '4 

3o.  55 

7.57 

•1358 

1 

18.  II 

32.45 

22.     0 

■i367 

j             1 

7.22 

3i.5o 

8.    0 

•I  355 

18.58 

32.25 

22.  16 

•1370 

7.25 

29.  5o 

8.  20 

•1357 

19.39 

31.45 

•»» 

7.31 

32.  3o 

8.34 

•I3q3 

19.41 

3i.    0 

23.  I  5 

•i366 

7.41 

33.40 

8.37 

•1388 

19.  44 

32.35 

23.  54 

•i36q 

7.55 

32.    0 

8.43 

•1409 

I 

.9.54 

31.45 

23.59 

•i366 

8.  10 

02.40 

8.54 

•1363 

19.57 

3o.    0 

1 

8.22 

18.    0 

9.    4 

■1393 

20.    9 

31.25 

8.  3i 

3i.    0 

9.12 

•1366 

20.  28 

30.  30 

8.39 

40.  5o 

9-H 

•1353 

21.    9 

31.35 

8.53 

01.  20 

9.09 

•.370 

21.23 

3i.  i5 

8.59 

40.    0 

q.  5o 

■'377 

21.27 

31.45 

9.  11 

31.40 

9.56 

•1372 

21.38 

3o.3o 

I 

9.13 

3i.    0 

10.  10 

•1374 

21.43 

32.25 

9.24 

2  1.55 

10.  i3 

■1373 

22.  i3 

32.25 

9.28 

22.  10 

10.  21 

•1374 

22.25 

34.    0 

9.39 

21.55 

10.  35 

•1370 

22.44 

34.30 

i 

9.53 

25.  3o 

10.52 

•1372 

23.11 

36.  20 

i 

10.  10 

28.    0 

II.    0 

•1369 

23.24 

36.    5 

10.25 

31.20 

11.24 

•1377 

23.55 

38.  i5 

10.28 
10.39 
10.43 

3i.  10 
3i.5o 
31.20 

II. 3i 
.1.43 
...54 

•1372 
•1377 
•1375 

23.59 

38.  10 

Oct.  20 

Oct.  20I 

Oct.  20 

Oct.  2o[ 

10.55 

3i.  5o 

12.15 

•i38o 

0.    0 

20.38.  10 

0.    0  1    '1366 

0.    0 

•02626 

I.    0   58^1 

59*0 

10.  58 

3o.  3o 

12.27 

■1376 

0.41 

40.  5o 

0.  25       -1362 

2.45 

•02666 

3.    0   57  -eSg  •ol 

11.23 

3i.  40 

12.34 

•1378 

0.56 

41.    5 

0.45  1    ^1366 

2.56 

•02664 

-Alax-.  58  ^2  60  -2 

11.27 

3i.  i5 

12.43 

•1376 

I.    5 

40.    0 

0.  59  1    '1362 

3.39 

•02709 

q.     0    57  -8  09  -oI 

12.  10 

34.  3o 

12.50 

•1377 

1.    9 

40.    5 

I.  10  1    •I  363 

6.54 

•02652 

IVIin.  !56  -2 

57^3 

13.  l3 

33.40 

12.53 

•1374 

1.  i5 

3q.3o 

1.  i5 

•i358 

7.    3 

•02664 

21.    0   56^3 

57-5 

12.16 

34.45 

i3.  12 

•.378 

1.42 

4i.35 

I.  41 

■•^^7 

7-34 

•02627 

1 

12.25 

33.  40 

i3.  19 

•1376 

1.57 

40.  3o 

1.52 

■i366 

7.46 

•02638 

12.42 

33.20 

13.26 

•1379 

2.    7 

39.40 

2.    8 

•13/4 

8.    9 

•02619 

12.55 

33.45 

i3.3o 

•1377 

2.26 

3q.     0 

2.43 

•i383 

9.37 

•02611 

12.59 

34.30 

14.13 

•i38i 

2.  42 

39.     0 

2.53 

•1378 

9.56 

•02588 

i3.li 

33.50 

14.55 

•1379 

2.45 

38.25 

3.    4 

•1368 

II.    4 

•02579 

l3.  19 

35.10 

15.40 

•i382 

1 

2.55 

38.  5o 

3.23 

•i383 

.1.46 

•02601 

.3.29 

34.  20 

15.52 

•i38o 

1 

2.59 

36.    0 

3.41 

•1390 

*»* 

13.33 

34.  35 

16.  II 

•1385 

3.  10 

32.40 

3.45 

•1387 

15.49 

•02572 

.3.43 

34.    5 

16.41 

•:38i 

3.14 

3i.    0 

3.55 

•i38S 

20.  38 

•02538 

13.47 

.34.  35 

16.46 

•I  385 

3.26 

29.40 

4.    9 

•1387 

23.59 

•02533 

13.53 

33.  00 

16.  58 

•l.:82 

3.3,  j 

29.  10 

4.27 

•1389 

For  the  Ilorizoi 

itiil  and  Vertical  Forces,  increasing  i 

eadings  denote  increasing  forces. 

(clxxx) 


Indications  of  the  MACXErojiETEUs 


3  ^ 

Western 

n 

ilii 

J 

iili 

<2  s  S 

II 

Kcadiiigs 

Thcrnio- 
nieters. 

1     i 

Vrestern 
Declina- 

-| 

illi 
illl 

i 
1- 

1    I^rce    in 
if  the  wliolc 
uncorrected 
mperature. 

"1 

Readings 

of 
Thermo- 
meters. 

?•!     1     Declina. 

?  0    ;;■■■?;  =  = 

So 

^  c      1         tion. 

H  m 

"J 

1  "^i 

0  -ji 

5  § 

m 

1 

rC  S 

il 

^          £    -"^ 

> 

~    l-"^- 

c:<5 

1         ^ 

s 

s 

?-       ^ 

" 

CS  \0'^  1 

Oct.  20 

Oct.  20 

1 

Oct.  20 

Oct.  20 

0        /     II 

fa        m 

b       m 

0 

0 

h          ni 

0        /      II 

h         m 

b         ID 

h        m 

0 

0 

!3.43 

20.  32.    0 

4.45 

■i38i 

16.44 

20.32.20 

19.36 

•1400 

3.56 

32.  10 

5.    4 

•i383 

16.55 

32.  5o 

20.    5 

•I3q6 

4.  10 

32.  3o 

5.  i3 

•i38i 

.7-    9 

32.  5o 

20.  43 

•'394 

+..6 

32.  40 

,5.28 

•1384 

17.23 

33.    5 

20.49 

•l3q6 

4-  27 

33.  5o 

5.43 

•1374 

17.26 

36.  10 

22.    2 

•1336 

4.31 

33.20 

5.56 

•1376 

17.41 

33.  3o 

22.  3o 

•1387 

4.43 

34.30 

6.  16 

•1384 

17.51 

32.  3o 

22.  56 

•1385 

5.    8 

52.40 

6.27 

•i38i 

1 

17.54 

32.  3o 

23.  3o 

•1394 

5.23 

3 1.  25 

6.45 

•1086 

17-56 

3i.  5o 

23.59 

•1389 

5.40 

35.  i5 

6.55 

•1383 

18.    3 

33.  3o 

5.55 

34.    0 

7.  12 

•1407 

18.10 

33.20 

5.59 

34.20 

7.  20 

•1399 

18.  .3 

32.20 

6.  12 

34.    0 

7.26 

•l3qq 

18.26 

33.    0 

6.3q 

55.  3o 

7.40 

•1388 

18.  3o 

32.  3o 

6.45 

35.  10 

7.56 

•1409 

l8.:3q 

33.10 

7.    0 

27.  20 

8.20: 

•1391 

18.56 

3i.3o 

7.23 

34.  3o 

8.40 

•.394 

iq.    3 

32.30 

7.29 

34.30 

8.56 

•1382 

ig.  i5 

32.    0 

7.  42 

25.  5o 

9-    7 

•1387 

19.38 

32.    5 

7.57 

32.  40 

9.  20 

•1383 

19.50 

33.    0 

8.27 

30.55 

9.32 

■i3q6 

20.  i3 

3i.3o 

8.42 

31.35 

9-4' 

•.392 

120.26 

3i.  10 

8.55 

28.  5o 

9.50 

|21..1 

33.^0 

9-    4 

29.    0 

10.  lO 

•l388 

j21.14 

32.  3o 

9.13 

30.40 

10.  26 

•1404 

■22.     8 

33.45 

9.23 

00.  40 

10.  40 

•l3q8 

:22.40 

35.  3o 

q.  28 

31.35 

10.  56 

••392 

22.43 

36.  10 

9.08 

31.35 

11.  16 

•1377 

22.53 

35.30 

9.44 

34.45 

11.45 

•1386 

1 

J23.  14 

36.25 

9.56 

34.45 

11.56 

•1384 

23.23 

37.  20 

10.  .0 

29.  3o 

12.    q 

•1387 

23.  27 

36.  .So 

10.28 

3i.3o 

12.36 

•1385 

23.  40 

38.  5o 

10.44 

2q.  55 

i3.  12 

•i389 

23.49 

38.  3o 

10.57 

3o.    5 

13.26 

•1384 

23.56 

37.  3o 

II.  14  i 

26.50 

.3.42 

■1387 

23.59 

38.  10 

11.26  ' 

...43 

26.50 
29.  3o 

l3.5q 
14.   12 

•i38i 

•i382 

1 

Oct.  21 

Oct.  2 1 

Oct.  2  I 

Oct.  21 

11.  53 

29.30 

14.41 

•l3qo 

0.    0 

20.38.  10 

0 

0 

•1389 

0.     0 

•02533 

Min. 

56^7 

57 '9 

.1.53  , 

5o.3o 

14.50 

■1386 

0.  26 

38.  20 

0 

25 

•1390 

1.49 

•02554 

I.    0 

56-8 

58^0 

12.26  ; 

28.  10 

4.58 

•l38q 

0.39 

3q.  3o 

0 

4' 

•.393 

2.32 

•02591 

3.    0 

57-3 

58  •o 

12.33  , 

29.    0 

15.26 

■1388 

0  44 

38.55 

0 

40 

•l3qi 

2.43 

•02586 

g.    0 

59^0 

i3.  14 

3o.  10 

16.    0 

■1392 

C.57 

41.20 

0 

54 

•i3q8 

3.    0 

•02605 

21.  i5   58-6 

59  "3 

I3.  21 

2q.     5 

.6.34 

•1400 

1.    8 

40.  55 

1 

•1394 

3.36 

•02609 

Max. 

58^7 

60^2 

13.38 

28.00 

16.43 

•1396 

1.28 

41.25 

I 

>9 

•1396 

4.    8 

•02618 

13.53 

30.45 

17.  11 

•1398 

I. 41 

40.  10 

I 

40 

•1392 

4.40 

•02636 

14.  14 

29.  5o 

17.20 

•1406 

1.53 

40.  10 

I 

5i 

•1393 

•02619 

.4.25 

3o.  25 

17.26 

■'399 

1.57 

09.  55 

1 

57 

-.389 

5^30 

•02637 

.4.43 

29.  5o 

17.40 

•1407 

2.    8 

41., 5o 

2 

11 

•1394 

5.54 

•02637 

.4.53 

3o.  20 

17.43 

•1403 

2.24 

33.  53 

2 

22 

•1336 

7.15 

•02610 

.4.56 

29.55 

17.57 

•1405 

2.39 

38.  35 

2 

40 

•l3qi 

•02612 

i5.    3 

3i.    0 

18.  10 

•1403 

2.56 

32.  3o 

2 

52 

•1376 

9!    3 

•02606 

i5.3o 

3i.3o 

18.  19 

•1406 

3.    3 

32.  3o 

3 

4 

•1336 

19.34 

•02628 

15.40 

32.    5 

i8.29 

•1401 

3.  11 

31.40 

3 

i3 

•1335 

22.    9  1 

•02604 

15.56 

33.  3o 

18.40 

•1405 

1 

3.27 

32.40 

3 

28 

•I3q3 

23.  59 

•02622 

16.    8 

33.    0 

18.46 

•1395 

3.38 

31.25 

3 

5i 

•i382 

16.  23 

35.  10 

18.57 

•1395 

3.5i 

32.  5o 

4 

10 

•i388 

.6.28 

32.30 

.9.    3 

•.403 

3.56 

32.  20 

4 

22 

•1384 

16.  39 

33.    0 

19.  i3 

•1398 

4.  II 

33.    0 

4 

45 

•1393 

The  indications  are  taken  from  th 

3  sheets  of  the  Photographic  Record, 

except  where  an  asterisk  is  attached  to  the  n 

umber,  in  which  instances 

tliey  are  inferred  from  ob.ser 

vations  made  with  the  telescope  in 

the  ancient  manner.     The  Symbol  ***  den( 

)tes  that  the  magnet  has 

been  generally  in  a  state  of  a 

gitation.   The  Symbol  (f)  denotes  th 

it  the  register  has  failed  between  the  precedin 

g  and  following  readings. 

The  Symbol ":  attached  to  a 

time  denotes  that  the  reading  will 

apply  equally  well  to  a  considerable  range  0 

rtime  near  that  which  is 

recorded.  A  Ijiacc  denotes  t 

lat  at  this  time  the  curve  of  the  Yer 

tical  Force  w;is  dislocated,  and  the  difference 

of  the  numbers  included 

by  tlie  brace  shows  the  amo 

int  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186£ 
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11 

"Western 
Declina- 
tion. 

Horizontal  Force  in 
partsof  the  whole 
H.  F.  uncorrected 
for  Teinneratiire 

^1 

mi 
m 

i 
U 

:   headings 

of 

Thermo- 

Dieters. 

ij 

■Western 
Declina- 

Is 

.S  —  ~ 

-Si 

If 

Vertical    Force    in 
partsof  the  whole 

(or  Temperatnrc. 

II 
'1 

lieadings 

Thcnuo- 
melers. 

ll 

C5 

Oct.2  I 

Oct.2  I 

1 

Oct.22 

! 

Oct,  2  2 

Oct.22 

b         in 

0       /     // 

h         a 

h         m 

h         m    1     0 

0 

h         III 

0         /        ;/ 

h       m 

0 

0 

4.2  + 

20.  3i.  i5 

5.    0 

[     •1377 

2.44 

20.  3j.    0 

5.44 

•.394 

22.27 

•02641 

4.29 
4.41 

31.40 
Zi.  35 

5.  i3 

5.  25 

1    -1.367 
•'374 

2.56 
3.28 

3-j.  10 
36.30 

6.    2 
6.22 

•1397 
•1396 

23.59 

•02653 

4.02 

36.  10 

5.41 

•1379 

4.23 

35.40 

6.42 

•|39q 

4.58 

Zi.  oo 

5.56 

•i385 

4.56 

35.  3o 

6.55 

•1393 

5.  12 

27.  10 

6.  11 

•'379 

5.  10 

35.50 

7.  II 

•1391 

5.27 

26.  3o 

6.4. 

•1390 

5.00 

34.45 

7.  20 

•1393 

5.38 

28.  10 

7.33 

•'394 

6.38 

35.    5 

7.36 

•1388 

5.4. 

28.  10 

7.5. 

•I3qi 

6.58 

35.  40 

8.28 

•I3q7 

6.    2 

34.45 

8.  11 

•1393 

7.25 

34.35 

8.  5o 

•1392 

6.14 

34.20 

8.22 

■'392 

7.39 

33.  45 

9.    0 

•1405 

6.40 

35.30 

8.  42 

■1401 

7.56 

33.  20 

9.  14 

•1407 

6.53 

55.  3o 

8.57 

•I3q2 

8.29 

34.    5 

9-5o 

•1387 

7.    9 

34.40 

9.  12 

•1386 

8.53 

33.55 

10.  34 

•I3q5 

7.26 

34.00 

9.28 

•1387 

S.57 

2q.  3o 

10.  54 

•I38q 

7.43 

35.  10 

9.40 

•l3qi 

9.  29 

3o.  40 

II.    6 

•1393 

7.55 

Z?->.  5o 

10.  12 

•1386 

9.39 

3o.  10 

II.  16 

•1390 

8.    7 

34.  10 

io,3i 

•I3q2 

9.42 

3o.3o 

11.40 

•l3q2 

8.  i3 

30.40 

10.  48 

•1389 

9.52 

3o.  3o 

11.54 

•1389 

8.26 

29.55 

II.  10 

•1391 

9.56 

3o.  1 5 

13.49 

•1392 

8.4. 

c,i.    0 

II.  18 

■i3q4 

10.    8 

3i.    0 

14.  11 

•1393 

8.5o 

33.    0 

11.34 

•l38q 

10.  12 

3o.5o 

17.41 

•'397 

9.12 

29.55 

11.43 

•1393 

10.  23 

3i.3o 

18.  18 

•l3qq 

9.28 

29.40 

11.57 

•l38q 

10.41 

3i.3o 

19.25 

•1398 

9.50 

32.    0 

12.  25 

•1392 

10.  53 

30.55 

20.  43 

•.393 

10.    8 

31.40 

12.54 

•1391 

II.    4 

32.  i5 

21.25 

•1392 

10.27 

33.    5 

i3.  12 

•1394 

3i.    0 

21.56 

•I3q6 

10.43 

32.55 

.3.24 

■i3q2 

"■47 

33.20 

22.  1  I 

•1393 

1 

10.53 

33.    5 

13.56 

■'395 

;n.56 

33.    0 

22. -48 

•1391 

M.     8 

32.3d 

16.  10 

•l3q4 

12.24 

34.    0 

23.19 

•1393 

11.23 

34.  10 

16.  20 

•1096 

12.38 

33.  25 

23.59 

■'394 

11.34 

32.  10 

.6.34 

•1392 

14.23 

33.  10 

13.26 

33.25 

16.43 

•1396 

14.31 

33.30 

13.4. 

04.  1 5 

16.54 

•l3q4 

'4-42 

33.45 

14.23 

33.35 

19.24 

•l3q3 

15.    8 

33.    0 

15.54 

33.25 

21.  23 

•i387 

1 

15.27 

33.35 

15.56 

33.50 

22.  12 

•l382 

15.41 

33.10 

i6.    9 

33.  10 

23.  22 

•i385 

j 

16.    8 

33.  10 

16.22 

33.55 

23.42 

•'389 

16.  12 

32.  20 

16.27 

33.  10 

23.59 

•1390 

16.26 

33.35 

16.40 

33.30 

16.44 

33.55 

16.43 

34.  20 

16.57 

33.20 

16.  5i 

33.  1 5 

17.29 

34.    0 

17.    8 

33.    5 

32.25 

18.  i3 

32.  5o 

i'9.'25 

33.    0 

19.24 

31.55 

19.56 

32.  20 

20.32 

3I.20 

20.  23 

32.  10 

21.     8 

3i.  20 

20.43 

3 1.  40 

22.59 

36.    5 

20.57 

31.40 

23.  11 

36.    5 

21.  46 

35.    0 

23.59 

37.  i5 

21.57 
22.  I  1 

'23.    8 

34.25 
34.    0 
36.  10 

Oct.  2  2 

Oct.2  2 

Oci.22 

Oct.22 

1 

0.    0 

20.  37.  i5 

0.     0 

•1390 

0.     0 

•02622 

I.     0 

59 -3  60  •I 

23.  12 

35.  5o 

o.5o 

38.  20 

I.  10 

•'394 

4.    9 

•02681 

Max. 

59^96i  '9' 

23.25 

36.  3o 

0.59 

38.    0 

2.  14 

■1396 

7.53 

•02722 

8.    0 

59  •6,61  -31 

23.59 

37.    5 

i 

1.58 

33.  10 
38.  10 

2.45 
3.14 

•.393 
•.396 

16.  i3 

19.54 

•02698 
■02676 

Mill.   57-9J59-5'| 
21.    0   58^8  59 -ql 

1               ' 

2-    9 

1 

For  the  Horiz 

sntal  and  Vertical  Forces,  in 

creasing 

readings  denote  in 

creasing  forces. 

(clxxxiij 


Indications  of  the  Magnetometeks 


o 

vmt 

i 

■mi 

e 

Readings 

t 

i 

m 

1 

•:lli 

i 

Readings 
of 

o  i 
IS 

Western 
Declina- 

11 

llil 

■gH 

II 

^  i 

Thermo- 
meters. 

^1 

Western 
Declina- 
tion. 

■SH 

l! 

Thermo- 
meters. 

5I 

^1 

is 

OS 

Oct.  23 

Oct.  23 

Oct.  23 

Oct.  23 

Oct.  24 

Oct.  24! 

Oct.  24 

Oct.  24 

0 

0.     o 

20.  37.    5 

0.    0 

•i3g4 

0.    0 

■02653 

1.    0    58-6 

5;- 6 

0.    0 

20.37.    5 

0.    0 

■1392 

0.    0 

•02622 

I.    0 

58^  8 

6o^5 

0.58 

38.  l5 

0.26 

•1398 

2.  29 

•02664 

3.    0   58^  8 

59-9 

0.  3i 

37.30 

0.43 

■1395 

2.25 

•02673 

3.    0 

58^  8 

6o-5 

1.04 

38.    0 

..57 

•1400 

3.     I 

•02670 

Max.  ;59^  0 

6o^7 

0.42 

38.  10 

0.55 

•.393 

.1.57 

■02679 

Max.  Kyg-  5 

6i-4 

2.28 

36.  5o 

2.   14 

•loqj 

6.56 

■02681 

9.    0  '58^  8 

6o^o 

0.57 

38.  10 

1.58 

•1395 

22.  16 

■026z2 

9.    0    58-  8 

6o^5 

2.44 

36.  35 

2.52 

•14CO 

7.19 

■02676 

iVIin.    57^5|58^8] 

1.24 

38.    0 

2.  22 

■1397 

23.  59  1    -02634 

Min.  p7^7 

58^9 

2.56 

37.    5 

2.58 

•1404 

7.53 

■02697 

21.    0   57^8  59^o 

'•44 

38.    0 

3.  11 

•1390 

1 

21.    0  158^2 

59-  2 

3.    7 

36.  10 

3.  12 

•.398 

8.34 

■02677 

2.    q 

37.30 

3.48 

•1393 

22.  3o  i58^5 

59-6 

3.39 

35.  3o 

3.41 

•,396 

17.44 

■02664 

2.28 

37.30 

4.  19 

•1088 

23.    0 

58^7 

59^6 

4.  12 

35.  3o 

5.14 

•1402 

19.  26 

•02657 

2.58 

36.40 

4.55 

•1394 

4-47 

35.  5o 

5.26 

•1395 

23.59 

■02622 

3.14 

35.  20 

5.  14 

•1392 

4.55 

35.  10 

5.5o 

•'399 

3.39 

36.    5 

5.44 

•1396 

5.    0 

36.    0 

6.  II 

•1398 

4.39 

34.30 

6.13 

•.395 

5.  12 

35.    0 

6.25 

•1401 

4-56 

35.    0 

7.  12 

•1398 

5.25 

35.35 

6.43 

•1398 

5.24 

33.25 

8.22 

•'394 

5.3o 

35.  10 

7-    7 

•1403 

5.53 

34.30 

8.56 

•1396 

5.44 

35.25 

7.27 

•i385 

6.    8 

34.    5 

9.40 

•1394 

6.    3 

35.  10 

7.59 

•I  394 

6.36 

35.    0 

10.  28 

■1356 

6.  II 

34.40 

8.12 

•1406 

6.4. 

34.30 

10.  44 

•1395 

6.43 

34.50 

8.39 

•1404 

6.58 

34.50 

11.42 

•.395 

7-    9 

35.    0 

8.55 

•1396 

7.30 

34.40 

12.    5 

•1393 

7.30 

3o.  1 5 

10.  12 

•1397 

7.42 

34.    5 

13.41   1    -1395 

7.57 

35.    5 

10.56 

•1396 

9.  II 

33.    0 

14.  i3  ,    ^1394 

8.    8 

3o.  5o 

12.  II 

•1394 

9.23 

33.    0 

18.  29  i    ^1400 

8.13 

3i.  20 

12.27 

•.397 

9.  28 

33.20 

20.    0  1    ■I 398 

8.23 

3i.    0 

12.53 

•1394 

1 10.  14 

32.  3o 

21. 3o  1    ■1391 

8.28 

29.30 

13.22 

•1398 

10.  26 

33.    0 

22.52  1    -1388 

8.41 

29.50 

14.    6 

••397 

10.  5i 

32.  20 

2.5.59       ''394 

9.  12 

33.    5 

i5.  i5 

•1398 

11.    6 

32.30 

9.56 

32.45 

15.35 

■1399 

11.54 

32.    5 

10.  i3 

33.    5 

17.    0 

•1398 

12.  24 

33.  10 

II.    6 

32.  3o 

.7.52 

•1396 

13.23 

33.  10 

11.56 

32.25 

18.    3 

•1401 

i5.    8 

33.  3o 

12.16 

32.  40 

18.  i3 

•1398 

15.23 

34.10 

i3.    0 

32.25 

18.34 

•1403 

10.43 

33.40 

i3.  12 

33.    5 

20.    0 

•.398 

1 

16.    9 

34.    0 

13.38 

32.40 

20.  20 

•.399 

i6.  24 

33.  10 

13.56 

32.55 

21.27 

•1390 

16.  41 

33.  40 

14.  11 

32.40 

22.  40 

■1387 

16.  56 

33.  10 

15.26 

33.50 

23.37 

•i386 

17.43 

32.25 

15.38 

33.    0 

23.59 

•1392 

.8.% 

33.    0 

16.38 

33.30 

i8.5i 

32.45 

16.  58 

33.    0 

19.28 

32.    5 

17.  14 

33.  20 

21.     5 

32.  20 

17.26 

33.    5 

'7-li 

32.55 

23.  i5 

37.10 

17.53 

32.45 

23.59 

37.  40 

17.56 
18.    8 

34.    0 
32.15 

Oct.  25 

Oct.  25 

Oct.  25 

Oct.  25 

18.14 

32.  10 

0.    0 

20.  37. 40 

0.    0 

•'394 

0.    0 

•02634 

0.    0 

58-9 

59"  7 

18.  28 

32.40 

o.3o 

39.    5 

0 

29 

•l3q8 

2.    I 

•02642 

I.    0 

5S^  q 

59-9 

19.53 

3i.    0 

0.42 

39.    0 

0 

49 

■1401 

2.16 

■02668 

3.    0 

58^q 

6o-i 

20.27 

00.  5o 

0.54 

39.45 

0 

57       ^1402 

3.    2 

•02647 

Max. 

5q-8 

6i-5 

21.  1 1 

30.45 

I.  12 

38.45 

11       -1400 

4.39 

•02655 

q.    0 

58^  8 

6o^o 

23.  21 

35.  1 5 

1.37 

41.50 

3o  1    •1413 

4.44 

•02662 

Min. 

57^2 

58^2 

23.44 

36.    0 

'•44 

41.    0 

52       -1407 

5.35 

•02691 

21.    0 

57^8 

58^8 

23.59 

07.    5 

1.54 
1.58 

39.30 
39.  3o 

% 

■1403 
■1412 

6.  iq: 

7.24 

•02737 

■02696 

22.  0 

23.  0 

57^8 

58^8 
58^8 

— 





2.    7 

38.  20       2 

i5 

•1417 

10.  54 

■02671 

Ihe  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  \ 

vhere  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancit 

nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (j)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol :    attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G5. 
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■1-^ 

5i 

•SI'S,; 

a! 

Readings 

«; 

=;      ° 

-II.- 

.J 

i 

Readings 

.1? 

Western 
Declina- 
tion. 

111 

i   1 

m 

0  1 

0,^  S  S 

m 

S 

n 

H 

of 
Thermo- 
meters. 

0  1 

Western 
Declina- 
tion. 

11 

lil 

m 

|i 

C  a 

1 

of 
Thermo- 
meters. 

0;^ 

>  5- 

Oct.25 

Oct.25 

Oct.25 

Oct.25 

2.  12 

20.  42.    0 

2.35   ■ 

1406 

11.  10 

•02657 

19.58 

20.  3l.  5o 

2.   24 

43. 10 

2.42 

.409 

11.  54 

•02659 

20.      9 

32.  3o 

2.28 

41.30 

2.45 

.405 

12.    9 

•02663 

*** 

2.  09 

40.40 

2.5o 

1406 

13.    6 

•02644 

20.  56 

32.  3o 

2.40 

40.40 

3.    6 

1393 

23.    0 

•02597 

*** 

2.51 

39.45 

3.  i3 

1394 

23.59 

•02599 

21.  26 

33.  1 5 

2.56 

40.  10 

3.32 

1404 

21.38 

33.    0 

2.57 

ij.  0 

3.41 

1413 

21.43 

34.    5 

5.    9 

39. 10 

3.45 

1403 

21.56 

33.50 

.%  16 

3q.5o 

4.19 

1406 

*** 

3.42 

42.  5o 

4.41 

1412 

23.  25 

37.  10 

3.44 

40.  i5 

4.54 

1419 

23.  29 

37.10 

3.55 

40.  3o 

5.1. 

.413 

23.42 

37.30 

4.    9 

3q.55 

5.35 

1394 

23.  56 

38.30 

4.12 

4.26 
4.45 

40.    5 

39.  3o 

40.  5o 

5.49 
6.    0 
6.  11 

.372 
.377 
1374 

23.59 

38.    0 

Oct.26 

Oct.26 

Oct.26 

Oct.26 

5.    8 

40.  5o 

6.53 

.388 

0.    0 

20.38.    0 

0.  0 

1401 

0.    0 

•02599 

0.     0 

07-8 

58  ■S 

45.55 

7.15 

1396 

o.3o 

38.  i5 

0. 40 

1404 

1.53 

•02621 

Mill. 

.07  ^8 

58  ■g 

5.'3q 

44.30 

7.26 

1403 

0.48 

43.    0 

0.52 

1413 

2.43 

•02648 

1.    0 

58-1 

59-2 

6.    7 

32.    0 

7-44 

1395 

0.57 

41.55 

I.    6 

1404 

3.     q 

■02673 

3.    0 

58-2 

09 -o 

6.  14 

3o.  20 

8.  11 

I3q3 

1.26 

41.55 

1.34 

l3qq 

3.  18 

■02703 

9.    0 

59-3 

61  •o 

6.2J 

30.55 

8.41 

1396 

1.40 

40.15 

1.54 

l383 

3.  32 

■02815 

Max. 

60  -0 

61  ^7 

6.42 

36.  1 5 

9.    0 

1394 

1.54 

41.45 

2.  14 

i38q 

3.35 

•02804 

21.    0 

5g-3 

61   0 

6.J4 

35.  10 

9.30 

1392 

2.  1 1 

46.25 

2.25 

1393 

3.39 

•02  853 

6.56 

36.35 

9.41 

13?4 

2.  i3 

46.    5 

2.42 

1387 

3.40 

■02795 

j.ii 

36.45 

10.  22 

1387 

2.27 

47.    0 

*** 

3.54 

•02802 

7.53 

35.  3o 

10.46 

i388 

2.34 

46.45 

2.56 

1382 

4.    I 

•02843 

7.58 

35.  3o 

11.  12 

1396 

2.39 

47- 50 

3.15 

i38S 

4.  14 

•02852 

8.14 

34.30 

...18 

1393 

2.53 

46.45 

3.  2.') 

1385 

4.16 

•02866 

8.25 

34.40 

ii.3o 

1400 

3.    q 

47.  10 

3.33 

1397 

4.18 

•02849 

8.5i 

33.30 

...43 

I3q2 

3.23 

48.35 

3.4, 

1425 

4.24 

•02897 

9.  24 

33.  3o 

12.  11 

i38i 

3.  26 

44.    5 

3.45 

1412 

4.3. 

■02861 

9-5+ 

32.    0 

12.57 

1394 

3.38 

51.20 

3.5o 

1382 

4.35 

■02879 

10.  14 

3o.  3o 

.3.26 

1390 

3.42 

34.  0 

3.56 

1404 

4.41 

•02863 

10.  5i 

30.40 

.5.40 

I3q5 

3.44 

37.  0 

4.  11 

1384 

4.54 

■02863 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186-5. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 


Gkeenwich  Observations,  1865. 
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The  i 

idications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 

here  an  asterisk  is  a 

ttached  to  the  nu 

mber,  ia  which  instances 

t 

ley  are  inferred  from  observations  made  with  the  telescope  in  the  ancit 

nt  manner.     The 

sjTnbol  ***  deno 

tes  that  the  magnet  has 

\ 

een  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  regi 

ter  has  failed  betw( 

en  the  preceding 

and  following  readings. 

'1 

ho  Symbol  :  attaclied  to  a  time  denotes  that  the  reading  will  apply  equf 

lly  well  to  a  consid 

erable  range  ot 

time  near  that  wliicli  is 

I- 

jcorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

;e  was  dislocated,  a 

ad  the  difference 

of  the  numbers  included 

'' 

y  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G-3. 
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For  the  Horizontal  ;uul  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 
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been  generally  in  a  state  of  agitation. 
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his  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  th 

e  displacement. 
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The  indications  are  taken  from  tlie  sheets  of  the  Photographic  Record,  except  t\ 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  arc  inferred  from  observationa  made  with  the  telescope  in  the  anc 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (j)  denotes  that  the  reg 

ster  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

illy  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  I860. 
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ndications  are  taken  from  the  sheets  of  the  Photographic  Record 

,  except  1 

vhere  an  asterisk  is  attached 

to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  t 

he  ancier 

t  manner.     The  Symbol  * 

**  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes th 

at  the  ret 

;ister  has  failed  between  the 

M-eceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  a 

pply  equ 

ally  well  to  a  considerable  1 

ange  of  time  near  that  which  is 

ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Ve 

i-tical  Fo 

■ce  was  dislocated,  and  the  d 

ifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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33.  10 

22.53  i    -1375 

3.59 

37.  10 

5.39 

•1401 

19.  25 

32.  40 

33.    3  1    -1380 

4.  21 

36.    0 

5.  01 

•1390 

19.40 

34.  10 

23.  i3  1    -1375 

4.30 

36.    0 

5.55 

•1392 

19.54 

33.30 

23.  20    i      -1378 

4.42 

34.30 

6.  12 

•1388 

20.    3 

34.    0 

23.27          •1373 

4.54 

35.    0 

6.24 

•1392 

20.  j3 

32.  3o 

23.43    ,      -1376 

5.14 

34.50 

6.42 

•1391 

20.  26 

02.    0 

23.54  '    "'373 

5.  27 

33.20 

6.55 

•1394 

20.  29 

]       33.    5 

2,5.59  i    -^^7^ 

5.44 

33.  53 

7-  1  + 

•1392 

20.  39 

!         32.25 

5.59 

33.55 

7.26 

•1395 

20.07 

,       33.  40 

6.12 

34.15 

7.41 

•1392 

21.26 

32.25 

6.26 

33.30 

7.48 

•1394 

21.42 

33.  40 

6.39 

33.50 

8.14 

•1392 

22.  II 

3+.  20 

7.  13 

32.  5o 

8.43 

•1395 

22.  29 

35.  10 

7.56 

32.  5o 

8.55 

•1389 

22.43 

34.30 

8.26 

32.    5 

9.  II 

■1391 

22.53 

34.35 

8.  56 

32.    5 

9.41 

•13/7 

22.58 

34.    0 

9.11 

2q.  3o 

q.  5 1 

•.406 

23.  19 

35.50 

9.  16 

28.55 

9.57 

•l3qo 

23.  27 

37.25 

q.  26 

28  55 

10.    9 

•1392 

23.38 

36.  5o 

9.  41 

28.  i5 

10.  16   I    '1407 

23.4. 

37.  i5 

q.53 

3^.  i5 

10.  42   j    -1385 

23-44 

36.15 

10.    3 

23.'    0 

10.  56  i    -1380 

i23.  56 

37.30 

1 

10.  II 

17.    0 

11.17  j    -1388 
II. 41   1    '1391 
11.47  1    '1393 

[23.59 

37.0 

10,  29 
10.53 

25.     0 

3o.    0 

No\-.  9 

Nov.  9 

Nov.  9 

Nov.  9 

10.59 

29.    5 

12.  12   1    -1390 

0.    0 

20.  3j.    0 

0.    0  j    -1374 

0.    0 

02810 

0.    0    58  -960  -4! 

11.11 

29.  1 5 

12.  28 

•1395 

0.    9 

36.20 

0.  i3       -1379 

I.    5 

02808 

Min.    58-9'6o-4 

1  1 .  04 

3i.    0 

12.39 

•1394 

0.  22 

37.    5 

0.21   ,    -1377 

(t) 

I.    0   59-1  61  -o 

12.    4 

28.20 

12.52 

■l3q8 

0.  28 

35.  1 5 

0. 3o       -1387 

2.  19 

o35oo 

2.  0  |5q-4|6i  -6 

3.  0   59  -662  -0 

12.  II 

28.30 

i3.  II       -1389 

0.45 

36.40 

0.38       -1388 

3.36 

03486 

12.  27 

32.     0 

i3. 23 :  -1393 

0.54 

37.55 

0.52       •i385 

5.3o 

03481 

9.    0   59  -261  -6! 

12.56 

38.  3o 

14.    4  ,    -1390 

0.57 

37.30 

0.57  ,    -.379 

6.53 

03493 

21.    0    59  "9  62 -6 

i3.  II 

36     0 

14.  i3   .    -1393 

1 

1.    4 

37.50 

I.    5       -1387 

7.26 

03609 

Max.   60  -662  -6 

13.28 

34.    5 

14.51   j    -1387 

1.26 

33.  10 

I.  i3 

•i385 

8.    9 

03491 

! 

13.41 

33.  i5 

i5.  i3       -1392 

1.43 

34.50 

1.25 

•1392 

8.3o 

03496 

13.56 

34.    0 

15.25  •    -1388 

i.5i 

34.35 

2.    6 

.•1390 

lo.    9 

03467 

14.  10 

32.    0 

1 5.  43       •i3q3 

2.  l3 

35.30 

2.  3o 

•1399 

u.  59 

03467 

14.  16 

3i.  45 

16.06       -1387 

3.26 

33.  3o 

2.52 

•'394 

12.04 

03463 

•+•  H 

33.    0 

17.39   ;    -1397 

3.54 

3i.  i5 

2.59 

•1396 

i5.  3o  1 

03492 

14.56 

33.45 

17.54       -1394 

4.  11 

3o.  3o 

3.3o 

•1393 

20.  59 

o35o9 

1 5.  11 

32.40 

17.58  ,    -1393 

1 

4.22 

3i.  10 

3.42 

-1395 

23.59  j    -03481 

The  in 

dications  are 

taken  from  the  sheets  of  the  Photographic  Record,  except  wheie  an  aster 

sk  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

ob 

servations  ma 

de  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  tha 

the  magnet  has  been  generally  in  a  state  of  agitation!     The  Symbol  (f) 

de 

notes  that  the 

register  has  failed  between  the  preceding  and  following  readings.     The  Sy 

mbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 
ime  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

to 

a  considerab 

e  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  t 

th 

e  numbers  in 

luded  by  the  brace  shows  the  amount  of  the  displacement. 

Novem 

ber  9''.  i".  20 
■rtical  Force. 

'".     Vekticvi.  Force. — The  adjustments  were  altered,  so   that  the    re 

dings  were  increased  by  8'i"-55,  or  by  0-005806  parts  of  the  wliole 

V 

AT   THE   EOYAL   Ob.SKRVATORY,    GREENWICH,    IN   THE   YeAR    186-'). 


(cscvii) 


a 

o  g 

1 

Western 
Declina- 
tion. 

i 

a 

IS 

Readings    , 
of         j 
Thermo- 
meters.    1 

- 

u 

i  ^g 

1 ^ 

Western 
Declina- 
tion. 

1 

p 

Horizontal  Force  in 
part.s  of  tlie  whole 
II.  F.  uncorrected 
for  Temperature. 

1 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

-r  ■' 

Itcadings 

of 
Tnermo- 
melcrs. 

m 

5;5   OS 

Nov.  9 

Nov.  9 

Nov.  9 

+.  35 

20.  3o.    0 

3,55 

l3q2 

'■    '" 

0            0 

19.40 

20.  3^.55 

1.    ,„ 

"     " 

h      0. 

" 

° 

4.55 

3o.    0 

4.  i5 

.399 

1 

'9-44 

3i.  10 

5.  II 

32     0 

4.42 

l3qo 

19.55 

3i.  10 

5.  1  + 

3i.5o 

5.    0 

1392 

19.58 

32.  10 

5.26 

3o.  20 

5.  22 

i382 

20.    7 

31.40 

5.40 

3o.    0 

3.40 

i38S 

20.  i3 

32.  3o 

5.  5i 

2  8.  40 

6.    4 

1387 

20.32 

32.    0 

5.56 

28.    0 

6.42 

1082 

20.  41 

3i.  10 

5.59 

27.  20 

6.56 

i368 

20.  5i 

31.35 

6.  II 

28.  10 

7.  12 

l38o 

20.56 

3o.^55 

6.21 

28.    5 

7.20 

1379 

6.39 

3o.  10 

7.30 

1383 

121.54 

3i.3o 

6.42 

3o.    0 

7-42 

1377 

22.    2 

3i.    0 

6.55 

23.    0 

7.-53  ' 

1378 

22.  12 

31.  3o 

6.59 

17.  10 

7.59  ' 

1371 

122.43 

31.    0 

7.  11 

19.45 

8.  iq 

1 366 

'22.53 

32.    0 

7-^7 

19.45 

8.  42 

l3qo 

22.57 

32.    0 

7.27 

20.  10 

9.    0 

1 385 

2,5.    8 

33.15 

7.41 

2  4-50 

9.  i5 

1388 

1 

'23.  11 

33.  i5 

7.53 

27.    0 

9-27  , 

.386 

! 

23.  22 

34.  10 

7.58 

27.    5 

9.54 

i3q8 

1 

23.  26 

36.10 

8.26 

ig.    0 

10.  1 1 

1391 

23.31 

36.  i5 

8.43 

28.20 

10.  24 

1394 

:  23.  39 

36.55 

8.56 

29.30 

10.41 

1390 

i  23.  53 

36.  i5 

9.    8 

29.    5 

10.  58 

1393 

|23.59 

36.40 

9-27 
9.45 

3o.  50 
3o.  10 

i388 

11.24 

I3q2 

Nov.io 

Nov.io 

Nov.io 

Nov.ioj 

9.57 

3 1.  50 

.1.43 

i388 

0.    0 

20.  36.  40 

0.    0 

•1393 

0.    0 

•03481 

I.    0  !59^6 

61 -3 

10.    9 

3i.  20 

i:.    7 

1397 

0.  26 

33.40 

0.  1 5 

•i385 

2.  23 

•03519 

3.    0  I5q  -2 

61  ^3 

10.  21 

32.  i5 

12. 3i 

i388 

0.44 

36.    5 

0.  21 

•1377 

3.42 

•03484 

Max. 

60  ^7 

62-2 

10.  41 

01.20 

12.46 

loqi 

0.  57 

35.  10 

0.45 

•1391 

8.    4 

•03486 

q.    0 

59^3 

61  •J 

10.53 

32.20 

i3.  22 

i3S8 

I.    8 

36.    5 

I.    4 

•1391 

8.56 

•03475 

:Min. 

57-0 

58 -c 

II.  12 

00.  10 

i5.  5q 

l3q3 

i.3i 

36.    5 

1.24 

•1400 

1 2.  .39 

•03437 

21.0 

57^3 

58  •€ 

u.  28 

3i.    0 

16.26 

.395 

1.44 

35.  5o 

..43 

•1399 

17.    9 

•03390 

11.38 

00.  30 

17.  II 

i3q7 

2.    6 

32.  5o 

1.56 

•139.5 

17.22 

•03406 

11.54 

3o.  40 

17.34: 

,392 

2.  II 

3o.  40 

2.  20 

•1396 

17.41 

■03375 

12.    9 

33.  10 

17.  58 

1394 

2.  25 

3i.3o 

2.25 

•1394 

18.    5 

•03339 

12.  21 

33.30 

19.56 

l3q2 

2.27 

01.    0 

3.  u 

•1403 

18.21 

•03344 

12.56 

01.    5 

20.  19 

l3q3 

2.  .56 

33.    0 

3.52 

•1402 

18.43 

•o3382 

1 3.    8 

01.  40 

21.0 

1385 

3.27 

35.    5 

4.24 

■1404 

19.  23 

•o336i 

13.24 

01.  10 

21.11 

1089 

3.43 

35.    0 

5.14 

•1406 

19.  59 

■03385 

13.28 

3i.  20 

21.54 

i37q 

3.55 

34.  1 5 

5.  43 

•1404 

20.  23 

•0337 1 

13.42 

01.    0 

22.  1 1 

l3S3 

4.26 

34.35 

5.56 

■,406 

20.  52 

•03390 

13.55 

3i.  20 

22.  22 

1379 

5.    8 

33.    0 

6.26 

•1402 

20.  59 

•03382 

14-59 

3!.     0 

22.39 

:384 

5.12 

33.35 

6.5o 

•1404 

21.     6 

•03391 

15.34 

3i.  i5 

22.43 

1379 

5.25 

33.    0 

7.  15 

•13^9 

21.  23 

•03370 

15.43 

31.45 

22.53 

1384 

5.44 

33.  1 5 

7-39 

■1409 

22.     9 

•03395 

15.53 

3l.20 

22.55 

i382 

6.41 

32.    5 

8.  i5 

•1402 

23.     2 

•03403 

16.    8 

3i.5o 

23.    4 

1385 

6.57 

32.40 

8.26 

•1420 

23.59 

•03391 

16.59 

3i.  10 

23.    9 

i385 

7.25 

27.30 

8.56 

■1404 

17.  26 

32.45 

23.  i3 

1393 

7.43 

3i.    0 

9-    7 

■1407 

17.58 

32.     0 

23.25 

1395 

' 

8.11 

3..  50 

9- '4 

■1403 

.8.    9 

32.  20 

23.  5 1 

1390 

1 

i   8.14 

25.  10 

g.40 

•1409 

I -.24 

01.40 

20.  59 

1093 

;  8.25 

26.  20 

10.  14 

•1403 

18.38 

32.  20 

8.40 

26.  3o 

10.45 

•1407 

18.52 

3i.  5o 

8.58 

30.  5c 

10.  5q 

■1406 

19.  27 

31.40 

1    9- '2 

31.25 

II.  10 

•1408 

19.  3o 

3i.i5 

,   9-26 

29.    0 

11.33 

•1405 

For  tlio  Horizontal  and  Vertical  Forces,  inoroa^injr 

■eadings  dt 

note  inc 

Teasing  forces. 

(cxcviii) 


Indications  of  the  Magnetometers 


a; 

<u 

■9|1, 

o3 

•3||g 

d 

Readings 

«• 

si 

ifii 

. 

mi 

i  ^  ^  s 

d 

Readings 

t.i 

mi 

fl 

si 

of 
Thermo- 

.1 

Western 

fa  a-  0  2 

'J 

5 

of 
Thermo- 

u 

AVestern 
Declina- 
tion. 

u 

1 

If  II 

II 

mi 

u 

meters. 

11 

Declina- 
tion. 

^J 

5  53 

meters. 

SI  Is-: 

Nov.io 

Nov.io 

! 

Nov.ii 

Nov.ii 

Nov.ii 

Nov.ii 

1 

lO.  12 

20.  29'.  3o 

.1.42 

•1406 

.   ,„  1 

h         m 

° 

° 

0.38 

20.  38.  10 

0.  i5 

i38i 

h         m 
5.26 

•03476 

3.    0 

58°^36o^^o 

3o.  20 

.2.19    1 

1403 

1.36 

34.30 

0.  23       -1380 

5.41 

•03476 

9.    0 

58 -8  60  ^5 

10.  27 

3i.3o 

.2.44  1 

1406 

1.07 

35.    0 

0.28 

•1386 

5.57 

•03451 

22.    0 

og-b6i  •o 

10.  39 

30.45 

I3.4I 

1403 

2.33 

36.    0 

0.44 

•i38o 

6.34 

•03477 

Max. 

09^861  ^5 

.,.  0 

30.45 

.3.56  1 

1400 

2.42 

04.50 

0.49 

•i382 

6.55 

•03474 

I..  2  + 

3o.    0 

14.20  ' 

1405 

2.53 

35.  .0 

I.  10 

-.387 

9.    8 

•03481 

n.oj 

30.55 

14-4'   ' 

1401 

3.  11 

33.  5o 

1    14 

•1392 

9.39 

•03471 

.2.4? 

32.     0 

,4.54 

.403 

3.  22 

34.25 

i.3o 

•1385 

12.22 

•03462 

.2.56 

3..  20 

.5.4. 

1399 

3.37 

33.30 

1.45 

•1389 

i3.    4 

•03441 

.3.21 

3o.  20 

.6.19; 

1404 

3.56 

33.  5o 

2.18       -.392 

13.44 

•03402 

.3.38 

32.00 

.7.  20 

1406 

4-    9 

32.  3o 

2.45  :    -1388 

14.10 

•o338i 

13.53 

30.40 

17.34 

14.9 

1 

4.26 

3..  .5o 

2.55  i    -.394 

14.36 

•03344 

14.    9 

3o.  20 

17.  00 

1406 

4-38 

3o.    0 

3.  II 

■1384 

.4.55 

•03341 

14.  i3 

3i.    0 

.7.56 

1406 

4.56 

3..  .5 

3.27 

•.391 

.5.29 

-03390 

14.  28 

30.20 

18.26 

1355 

4.57 

30.45 

4.  12 

•i386 

16.39 

■03426 

4-43 

3..  20 

.8.34 

i35i 

1 

5.    7 

3i.  10 

4.28 

•i388 

16.54 

■03416 

.4.56 

3i.    5 

.8.45 

i368 

1 

5.23 

23.    0 

4.4. 

•i386 

.7.24 

•03435 

i5.    9 

33.    0 

.9.    . 

i36o 

5.27 

.7.  10 

4.48 

•1390 

17.26 

•03418 

i5.  12 

33.    0 

19-  '7 

1379 

1 

5.39 

22.    0 

5.23      -.377 

.7.32 

•00432 

15.23 

33.00 

19.40 

i36o 

t 

5.44 

33.15 

5.37 

•.406 

17.58 

•03434 

15.28 

33.  3o 

.9.42 

1364 

5.56 

33.25 

5.4. 

•.405 

.8.    9 

•03452 

1 5.  40 

33.50 

.9.55 

1370 

6.    2 

3o.5o 

5.45 

■14.2 

.8.  .9 

•03416 

1 

.5.56 

32.    0 

20.    4 

1367 

6.    9 

28.  3o 

5.53 

•1370 

.8.54 

•03404 

16.41 

32.    0 

20.  .5 

1371 

6.24 

28.20 

6.    9 

•136. 

.9.25 

•o34u 

,6.56 

31.40 

20.  25 

1363 

6.42 

3i.  .0 

6.54 

-.383 

19.33 

■03416 

17.    8 

3i.5o 

20.  29 

1366 

6.55 

3o.  40 

7.  .3  ;    -.376 

19-45 

•03420 

,;... 

3i.    0 

20.42 

1364 

7-    9 

3i.3o 

7.  22  1    -.378 

19.54 

•03410 

17. 26 

43.    0 

20.  04 

1365 

7.  14 

3o.  5o 

7.30      -.376 

20.  25 

•03441 

17.41 

55.  i5 

21.     6   1 

.353 

7.22 

3o.  5o 

7.40       -.38. 

21.39 

•00476 

.7.56 

46.40 

21.  12    , 

1367 

7.26 

31.40 

7.52  j    -.378 

23.59 

■oo5o3 

.8.  .0 

42.    0 

21.25    ! 

.356 

! 

7.38 

3i.    0 

8.  .1   1    -1383 

18.22 

37.  20 

21.39  1 

1374 

1 

7-44 

32.15 

8.3i   1    -.377 

18.29 

3-/.  20 

21.45 

.366 

7.56 

3i.  .5 

9.    6  \    -.38. 

J8.4. 

43.    0 

22.     4 

1372 

7.58 

3i.  i5 

9.    9      -1386 

18.56 

48.40 

22.  26 

1390 

8.    8 

30.40 

9.24      -1380 

'9-    4 

46.40 

22.52 

1378 

1 

8.14 

3o.  5o 

9.43       -1386 

19.    9 

^..    0 

23.11 

1377 

i 

8.  3i 

3o.    0 

9.57       -.384 

.918 

36.  5o 

23.25 

1391 

1 

8.39 

29.    0 

10.40       -1387 

19.  26 

35.40 

23.43 

23.  54 

1382 
.373 

8.56 
9.  .3 

29.  0 

30.  10 

10.55       -1385 
11. 24      -.387 

19.  49 

35.10 

23.56 

.376 

1 

q.  23 

29.00 

11.34       •«385 

20.    6 

39.25 

23.59  1    "'381 

9.38 

29.40 

12.12       -1389 

! 

20.  11 

35.20 

, 

9.52 

30.  ,5 

12.06       -1377 

20.  24 

34.30 

!           ! 

10.  26 

30.45 

.3.43       -.398 

20.  3o 

34.40 

10.41 

31.  3o 
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:o  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (|)  denotes  that  the  re 

sister  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  Avill  apply  eq 
recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

lally  well  to  a  considerable 

range  of  time  near  that  which  is 

ce  was  dislocated,  and  the  c 

ifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  KOYAL   OBSERVATORY,   GrEEN'WICH,    IN   THE  YeAR    18G5. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G5. 
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For  the  Hoi-izontitl  !in(l  Vertical  Force.-,  iuoreafing  readings  denote  increasing  force.s. 
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The 

ndications  ai-e  taken  from  the  sheets  of  the  Photographic  Eecord,  except  -p 

rhere  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  anci« 

nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

)een  generally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  re| 

fister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  ec 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

•ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo: 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

-)y  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISG"*. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 


Green-wich  Observations,  1865. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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indications  are  taken  from  the  sheets  of  the  Photographic  Record 

,  except 

where  an  as 

terisk  is  at 

tached  to  the  number,  in  which  instances 

;hey  are  inferred  from  observations  made  with  the  telescope  in 

the  anci 

ent  manne 

r.     The  S 

ymbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  sf  iUe  of  agitation.  The  Symbol  ( j)  denotes  th 

at  the  rej 

ister  has  f  i 

iled  betwe 

en  the  preceding  and  following  readings. 

The  Symbol :   attached  to  a  time  denotes  that  the  reading  -nil 

apply  e( 

lually  well 

to  a  consic 

lerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Ve 

rtical  Fo 

roe  was  dis 

ocated,  an 

d  thedifterence  of  the  numbers  included 



by  the  brace  shows  the  amount  of  the  displacement. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  an 

cient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  crenerally  in  a  state  of  agitation.     The  Symbol  (f )  denotes  that  the  re 

gister  has  failed  between  the  preceding  and  following  readings. 

The  Syml:)ol  :  attached  to  a  time  denotes  that  the  reading  will  apply  e( 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fc 

rce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 


(ccxvii) 


iJ 

AVestern 
Declina- 
tion. 

"1 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 

for  Tpi.l.,ornt„r.. 

ll 

Force    in 
r  the  whole 
mcorrected 
nperature. 

IS 

u 

^  i 

1  Readings 

1   Thermo- 
meters. 

as 
J 

Western 
Declina- 
tion. 

d 

1 

[Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Vertical   Force   in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

4 

u 

""1 

Headings 

Thermo- 
meters. 

If  ilK 
1 1>^->-- 

H 

tit 

m 

Dec.  I. 

6.56 

20.  35.    0 

Dec.  1 5 

6.  3q 

•1092 

,.  ,„ 

0 

0 

Dec.  14 

0.    0 

20.  35.  10 

D'-'c.'4 
0.    0 

•1405 

Dec.  14 
0.    0 

■o3o88 

0.    0  i59  -6^60 -2 

7.  23 

36.  10 

6.  43 

•1089 

1 

0.  26 

36.  10 

I-    7 

•1404 

9-    ' 

•o3i22 

I.    0  159 -8 60 -6 

7.5i 

35.    5 

6.49 

■Ioq3 

( 

0.39 

36.  20 

1.26 

•1400 

9.25 

•o3io9 

3.    0    59760-4 

8.  12 

3i.3o 

7.  u 

■l38q 

1 

0.  5o 

37.  00 

1.42 

■1402 

13.27 

■o3io5 

Max.  ,60 -5  61  -7 

8.27 

i8.3o 

7-44 

■i39i 

1 

2.26 

35.  30 

•1400 

16.28 

•o3oq6 

q.    0  159-1 

60-5 

8.56 

29.    0 

7.55 

•i388 

1 

3.40 

33.33 

3.  1 1 

•1396 

17.32 

■o3o8i 

Min.   :58-5 

59  -2 

9.26 

33.20 

8.    6 

•1393 

4.22 

33.  35 

.3.  3o 

•1400 

22.  17 

■o3o5o 

21.    0    58-8 

10.  10 

32.  40 

8.  12 

•1390 

4.45 

34.    0 

3.42 

•'399 

23.59 

•o3o49 

10.  27 

33.    0 

8.  22 

•1398 

5.    8 

33.  3o 

4.28 

■1405 

10.  58 

32.  3o 

8.42 

•1425 

5.  20 

33.  3z, 

4.58 

•1402 

11.24 

32.  20 

8.55 

■1407 

5-44 

34.    5 

5.26 

•1404 

11.42 

33.10 

q.  1 3 

■i3gj 

6.  i3 

33.    0 

5,40 

•1401 

11.53 

33   10 

9.55 

•l3qq 

' 

6.  27 

33.00 

.  5-49 

•l3qq 

11.56 

32.  10 

10.  11 

••397 

6.42 

33.  10 

6.35 

•1396 

12.26 

33.40 

10.5I 

•1400 

3o.  i5 

6-44 

■'399 

.2.39 

02.  20 

1 1.  22 

•.398 

i 

7.  23 

02.  55 

7.    6 

•1394 

12.58 

33.  5o 

11.43 

•1403 

1 

7-39 

3o.  i5 

7.  43 

■1399 

13.58 

33.50 

11.47 

•1401 

1 

7.53 

00.40 

7-54 

■1396 

14.  17 

32.  3o 

11.54 

•1402 

8.    7 

26.30 

8.23 

•1404 

14.55 

33.  5o 

12.    4 

•1396 

8.  II 

25.55 

8.00 

■'399 

i5.    I 

32.  55 

12.  29 

■1397 

8.39 

32.  25 

9.  10 

■1403 

15.  16 

32.    5 

13.43 

•1400 

1 

8.58 

33.  3o 

9.  22 

•1396 

15.39 

3i.5o 

13.55 

•1398 

9.  12 

32.  25 

9.01 

•1403 

i5.  5i 

33.    0 

14.  19 

•1396 

9.28 

26.55 

10.  16 

•I3q8 

15.57 

32.  20 

14.43 

•1398 

9-39 

27.  i5 

10.35 

■'394 

16.23 

34.  10 

14-54 

•1400 

9.58 

3o.    0 

II.  41 

•1398 

16.  27 

33.40 

15.27 

•1395 

10.  .6 

29.  5o 

i3.  II 

•1400 

17.11 

34.25 

*** 

1 

! 

10.  26 

3o.  10 

13.52 

■'397 

17-56 

33.30 

16.25 

•1396 

1 

10.52 

3o.  3o 

14.  12 

■'399 

18.    6 

3i.5o 

16.41 

•I40I 

] 

11. 1  + 

31.40 

,4-31 

•i3q8 

18.19 

33.20 

16.44 

•1400 

i 

11.41 

32.    5 

16.43 

•1398 

18.28 

32.  25 

17.  12 

•1408 

11.56 

32.  5o 

17.  18 

•1405 

18.43 

32.  10 

17.24 

•1409 

12.  12 

32.    5 

20.  27 

•1406 

19.    7 

33.    5 

17.37 

•1406 

12.28 

33.    0 

20.49 

•1409 

19.  11 

32.25 

17.42 

•1408 

1 

12.53 

34.    0 

21.    5 

•1405 

19-40 

33.  i5 

.7.57 

•I  404 

i3.  14 

32.  55 

21.  12 

•1409 

20.    8 

32.  20 

18.14 

•1409 

13.26 

33.    5 

21.  19 

•1402 

20.  23 

32.35 

18.23 

•1400 

13.42 

32.  10 

21.41 

•1404 

20.  29 

32.    5 

18.46 

•1407 

14.    8 

33.  5o 

21.45 

•1401 

20.53 

32.  3o 

19.36 

•140! 

14.  19 

33.    5 

21.57 

■1404 

21.    0 

34.    0 

19.43 

•loqq 

.+.38 

33.    0 

22.55 

•1401 

21. 5i 

33.56 

19.55 

•1400 

1 

j 

14.53 

33.  40 

23.  II 

■1404 

22.41 

33.10 

20.  1 1 

•'•Sgq 

|,5.  I. 

33.  10 

23.  54 

■1402 

22.45 

33.30 

20.  36 

•1405 

1 

15.40 

32.  5o 

23.  59 

•1403 

23.38 

34.    0 

20.  41 

•1402 

( 

16.14 

32.  5o 

23.59 

35.  10 

20.  43 
20.  52 
20.  55 

•1404 
•1400 
•1403 

! 

16.  42 
17.23 
17-56 

35.55 
31.35 
31.35 

21.29 

•1392 

1 

.8-57 

32.55 

22.26 

•1400 

19.  27 

32.  10 

22.40 

•1400 

19.43  , 

32.  5o 

22.49 

•1406 

20.  1 1 

32.25 

23.  12 

•1404 

20.  27 

32.25 

23.  iq 

•1407 

20.  53 

33.35 

1 

23.49 

•1403 

2o.  55 

33.  40 

I 

23.59 

•1405 

20.09 
21.  23 
21.41 

33.    5 
32.55 
33.45 

1 

._, 

!' 

For  the  llorizoiitiil  and  ^^■rtical  Forces,  increasing  i 

eadings  denote  ine 

reasing  forces. 

Greenwich  Observations,  1865. 


(ccxviiij 


Indications  of  the  Magnetometers 


1 

Western 
Declina- 
tion. 

1! 

nil 
mi 

1 

1 

> 

Readings 

Thermo- 
meters. 

'^  a 

Western 
Declina- 
tion. 

11 

ill 

IBS 

ill 
m 

1! 

^  1 

Readings 

The°rmo- 
meters. 

SI 

it 

SI 

i 

i 

De.-.__I4 

Dec.  i5 

Dec.iS 

z'i.So 

20.  33.    0 

h         n, 

13.42 

20.  3i.55 

21.  21 

•1405 

22.  26 

33.45 

14-    9 

31.25 

22.56 

•1403 

22.09 
22.  48 

33.  l5 

H-49 

33.    5 

23.  i3 

•1404 

34.    0 
33.50 

14.57 

32.  5o 

23.32 

•1405 

22.58 

i5.    5 

33.  10 

23.59  1    -Hob 

23.  17 

35.  10 

16.    9 

32.  5o 

23.26 

34.50 

16.25 

33.  i5 

1 

23.59 

35.35 

16.44 

32.40 

17.25 
17.39 

32.  3o 
33.15 

Dec.  1 5 

Dec.i5 

Dec.iS 

Dec.iS 

0.    0 

20.  35.  35 

0.    0 

•1403 

0.    0 

•o3o49 

1.    0   59 '6 

60-5! 

19.    6 

32.  5o 

0.  27 

36.30 

0.27 

•1406 

2.  i5 

•o3o82 

3.    0    59-1 

60 -0, 

19.24 

33.    5 

0.43 

35.45 

0.42 

•.403 

4.33 

■o3o79 

Max.  j6o  -2 

61  -3 

*** 

I.  10 

36.  3o 

I.  11 

•1408 

9.54 

•03098 

0.    0  159  '9 

61  -o 

20.39 

31.55 

1.53 

34.  20 

1.  20 

•1403 

•4-    9 

■o3o8i 

Miu. 

58-2 

59  -o 

21.    6 

32.    5 

2.  10 

34.  5o 

1.29 

•1400 

23.59 

•o3oo8 

21.    0 

58-8 

59-6 

21.  10 

32.  5o 

2.38 

34.    0 

1.59 

•1407 

21.  29 

32.  20 

2.49 

34.  20 

2.  i3 

•1404 

23.22 

34.10 

3.26 

33.50 

2.^3 

•1407 

23.28 

35.  10 

3.39 

33.55 

3.  To 

•1404 

23.  4« 

35.  10 

3.44 

33.35 

3.55 

•1406 

23.59 

35.  5o 

4.    8 
4.  12 
4.  24 

34.  10 
34.    5 
04.  3o 

4-23 
4.35 
4.51 
5.  u 

•.402 
•1403 

•1402 



Dec.i6 

Dec. 16 

Dec.  16 

Dec.i6i 

4.32 

33.  40 

•1405 

0.    0 

20.  35.  5o 

0.    0 

•1406 

0.    0 

•o3oo8 

Miu.  ,58 -5  58  •61 

4.56 

33.55 

5.42 
6.    I 

•4o3 

0.  17 

35.  3o 

0.  14 

•1407 

8.56 

•03041 

1.    0    58  -5,58  ^6 

5.    9 

33.    0 

•1398 

35.40 

•1408 

12.43 

•03041 

3.    0    58  ^6,58  •g 

5.  3i 

34.  20 

6.  18 

•1400 

3!  56 

33.  5o 

3.    8 

•1407 

23.59 

•03046 

9.    0  ,59  •I  09  7 

6.    2 

33.30 

6.41 
7.  i3 

•1398 

8.25 

32.55 

9.    0 

■1402 

Max.  60  •o  60  •8] 

6.26 

33.40 

•1401 

8.38 

32.     0 

9.43 

•1404 

21. 3o 

59-6 

59-4 

6.43 

33.20 

7.41 

•1400 

8.59 

32.55 

10.    2 

•1402 

7.  i3 

33.55 

7.5i 

•1402 

9.37 

32.  40 

10.41 

•1402 

7- •39 

33.  5o 

8.  12 

•1397 

9.43 

32.    5 

10.55 

•1407 

7.53 

33.    0 

8.39 

•1399 

10.  26 

32.55 

11.39 

•1402 

8.  10 

33.  1 5 

8.57 

•1396 

10.35 

32.  20 

12.  u 

•1404 

8.26 

32.55 

9.43 

•1400 

n.39 

33.    0 

12.32 

•1402 

8.39 

32.55 

9.55 

•1398 

11.48 

33.30 

13.    4 

•1404 

8.56 

31.45 

10.  11 

•1403 

12.    9 

32.  5o 

13.55 

•1403 

9.15 

31.30 

10.  24 

•1408 

i3.    8 

33.  1 5 

18.    0 

•1407 

9-29 

32.  20 

10.  57 

•1398 

13.22 

33.    0 

18.  12 

•1406 

9.42 

32.30 

n.  16 

•1404 

14.44 

33.55 

1 8.  22 

•1408 

9.56 

3i.3o 

11.26 

•1402 

16.  5i 

33.30 

21.53 

•1403 

10.  II 

3i.5o 

11.34 

•1404 

20.  43 

32.  40 

22.    3 

■1406 

10.  20 

33.    5 

12.  18 

•1398 

23.  26 

34.15 

22.  23 

•1404 

10.  28 

33.    5 

12.59 

•1397 

23.55 

35.    0 

22.41 

•1406 

10.39 
10.43 

32.20 

i3.  12 

•1401 

23.59 

34.50 

23.59     -1407 

1 

32.  10 

i3.  22 

•1399 

10.56 

3i.3o 

13.41 

•1403 

Dec.  17 

Dec.  1 7 

Dec.  17 

Dec.  17 

II.    8 

32.55 

14.    8 

•1399 

0.    0 

20.  34.  5o 

0.    0 

•1407 

0.    0 

•03046 

0.    0  jSg  ^3 .59  ^4 

M.43 

3i.  20 

15.35 

•1401 

I-    7 

35.20 

1.14 

•1405 

1.  12 

•03046 

Max.  ,59  ^960  -6 

12.    8 

3i.  20 

18.  29 

•1404 

1.24 

35.20 

4.41 

•1406 

11.41 

•03041 

9.    0   59^l6o-2 

12.  22 

32.  20 

18.43 

•1405 

i.5i 

35.55 

5.3o 

•1405 

23.59 

•02972 

Min.    57  •7159  •o 

21.  0  ;58^2;59'2 

12.26 

32.  10 

19.  26 

•1403 

i 

2.53 

34.30 

6.    8 

•1406 

12.41 

33.    0 

19.39 

•1404 

4.50 

34.30 

8.24 

■1403 

12.45 

32.  5o 

20.  3o 

•1402 

5.29 

34.50 

8.41 

■1405 

12.54 

33.15 

20.  5i 

•1406 

5.40 

34.30 

9.    8 

•1402 

13.26 

32.  10 

21.    0 

•1403 

1 

6.  i3 

34.30 

9.12 

•1406 

13.34 

32.40 

21.  10 

•1408 

i                  1 

j    7.  11 

33.30 

9-25 

•1402 

Tlie 

ndications 

are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
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been  gener 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbo 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :   attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the 

lifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT   THE    ROYAr,    OBSERVATORY,    GREENWICH,    IN   THE   YeAR    186-5. 
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""Xhe" 

ndications  are  taken  from  the  sheets  of  the  Photograpl 

lie  Record, 

except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  t 

;lescope  in 

the  anci 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  agitation.   The  Symbol  (f 

denotes  th 

attherer 

'ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  r 

eading  will 

apply  ec 

lually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.  A  brace  denotes  that  at  this  time  the  curve 

oftheVei 

tical  Fo 

•ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatoey,  Greenwich,  in  the  Year  1865. 
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The  indications  are  taken  from  the  sheets  of  the 

Photographic  Record,  except  where  an  aster 

isk  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

observations  made  with  the  telescope  in  the  a 

ncient  manner.     The  SjTnbol  ***  denotes  tha 

t  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f) 

denotes  that  the  register  has  failed  between  tb 

e  preceding  and  following  readings.     The  Sj 

■mbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  whic 

h  is  recorded.     A  brace  denotes  that  at  this 

ime  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  th 

e  amount  of  the  displacement. 

December  29.  The  Horizontal  Force  Magnet  wa 

s  imder  adjustment  till  3". 

December  29''.  22".  The  Vertical  Force  Magnet 

was  examined  by  Mr.  Simms. 

AT  THE  Royal  Observatory,  Greexwicpi,  ix  the  Year  ISO.j 
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g.    0   59  •3|5g  -5' 

22. 26 

29.  35 

2.    7 

36.  10 

2.14 

1362 

8.41   i     -03798 

Min.   '58  -259  -4' 

23.  59 

32.  3o 

2.  12 

2.29 

35.40 
35.00 

2.45 

3.    3  I 

1365 
1 362 

i5.3i        -03748 
23.59        -03730 

22.  i5   69-260-2' 

1         i 

3.    9 

34.  1 5 

3.24! 

1365 

1 

1 

1 

Dec.3i 

Dec.  3 1 

Dee.3i 

Dec.3i          I 

3.22 

35.20 

3.41 

1371 

1 

0.    0 

20.  02.  3o 

0.    0 

i3jj 

0.    0 

■o3j3o 

I.    0   59-660-7 

3.44 

Sj.  20 

3.52 

1 368 

' 

1.44 

33.  1 5 

1.    0  ■ 

1-^79 

3.25 

-03756 

Max.  60  -0  60  -8 

4.    3 

33.  5o 

4.15 

i3yi 

3.23 

31.45 

2.  57 

1377 

.4.3. 

-03734 

9.    0   09  -460  -3 

4.  14 

33.  5o 

4.34! 

1368 

1 

7.  13 

3o.3o 

6.12 

1379 

23.    1 

-o36g2 

Min.    58 -2  58 -9 

4.59 

31.45 

4.59 

1375 

I         1 

7-35 

3i.  10 

7.  45 

1374 

23.  59 

■03686 

21.    0   58  -859-2] 

5.44 

32.30 

6.39 

1 366 

1 

1         ' 

8.    9 

3o.  40 

7.55 

1376 

5.56 

32.  3o 

6.52 

1 363 

8.15 

29.  3o 

8.  i3 

1374 

6.    8 

32.55 

7.46; 

i365 

8.37 

3o.  10 

9.29 

1373 

6.33 

32.     0 

8.  10 

1368 

8.57 

28.45 

9.54 

1375 

6.53 

30.25 

8.  12 

1365 

9.  20 

3o.  10 

10.  12 

1374 

7.15 

3o.  1 5 

8-29  ' 

i368 

9.53 

29.40 

10.  27 

1376 

7.43 

30.55 

q.    8 

1366 

10.  11 

30.    0 

1 1.    2 

1374 

7.58 

30.40 

9.56  : 

i36q 

10.  23 

2g.  5o 

14.27 

1376 

8.  12 

29.  3o 

1 1.  40  • 

1370 

10.43 

30.35 

'7-44 

.384 

8.44 

29.40 

12.  II   ' 

1373 

10.  58 

3o.  10 

20.    4 

i382 

9.24 

2q.  i5 

12.  iq 

137 1 

11.37 

3o.  10 

2 1 .  5o 

1374 

. 

9.37 

28.55 

12.42 

1376 

1 

11.43 

29.  3o 

22.56 

.375 

9.  5i 

29.25 

.2.57 

1374 

14.  11 

3o.  00 

23.  1 5 

i383 

10.  29 

28.  25 

i3.  16 

1376 

i5.    8 

3i.  20 

23.35 

1-579 

10.55 

28.^0 

13.41 

1373 

J17.  II 

3o.  5o 

23.59  1 

1 38  2 

II.    9 

28.  10 

18.  22 

1379 

117.45 

3o.    5 

1 

11.56 

29.  20 

iq.  26   1 

1377 

1 

;20.   10 

29.  10 

12.45 

3o.  1 5 

22.54 

1374 

21.      0 

28.30 

. 

12.56 

30.40 

23.59 

.377 

21.41 

28.30 

i3.  u 

3o.  20 

22.  2q 

3o.  20 

1^45 

3i.3o 

22.56 

3i.  10 

i5.  40 

3i.3o 

1 

23.      1 

3l.    0 

15.46 

30.55 

123.    9 

3o.  i5 

1 

16.28 

3i.3o 

i 

123.  18 

31.35 

16.42 

3o.  55 

\ 

I23.42 

31.45 

18.    8 

3o.  3o 

23.59 

33.  1 5 

For  the  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 

hi 

cembcr  3o''.  0''.  1 5"'. 

Vertical  Foece. — The  adiustments  were  altered 

so  that  the  reading 

'S  were  increased  by  lo'i^-es,  or  by         | 

3007253  parts  of  the  whole 

Vertical  Force. 

GuKKNWicn  Obseuvations,  1865 


F  r 


(ccxxvi) 


Approximate  Mean  Monthly  DeclixNation. 


Table  showing  the  Ai-vi£.)ximate  Mean  Monthly  Declination,  at  the  Royal  OiiSERVATOKY,  Greenwich, 

in  the  Yciu-  i865. 


January. . 
February . 
March  .  . . 
April . .  . . 
May 


June 

July 

August  . . 
September . 
October .  . . 
November  . 


Mean  , 


1865. 


3i. 

6 

32. 

23 

35. 

5S 

53. 

5i 

3o. 

36 

31. 

27 

33 

33 

34 

•1 

32 

56 

20.  32.  43 


HOYAL  OBSERVATOKY,   GREENWICH. 


RES  ULTS 


OBSERVATIONS 


MAGNETIC    DIP. 


1865, 


(ccxxviii) 


OUSERVATIOXS   OF    THE    MaGXETFC    DiP, 


Magnetic  Dip,  obscr 

ved  at  the  Royai,  Observatouy",  GitEicNwicii,  chiefly  with  A 

iky's  Dir 

Apparatus,  in  the  Year  i865. 

Day  and 

Length          I 

Day  and 

Length 

Approximate  Hour, 

Needle. 

of              '      JIasnetic  Dip. 

Observer. 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

1865. 

Needle. 

1865. 

Needle. 

a     h 

d      h 

c.       ,      „ 

January       q.    2 

r.  1 

9  inclies 

68.    3.41 

N 

June            20.    2 

Ci 

6  inches 

68.    I.    4 

N 

23.    2 

15  2 

9       " 

68.    5.     I 

N 

21.    0 

B  I 

9      " 

68.    0.  12 

N 

20.    0 

B  I 

9      " 

68.     1.24 

N 

27.     I 

B2 

9      ,, 

68.    I.    2 

N 

25.      I 

B3 

9      » 

68.    4.    5 

N 

July              I.    0 

B4 

9      » 

(67.43.35) 

N 

Foljruary   11.    2 
14.    2 

^:; 

6      ,^ 

68.    0.43 
68.    i.3o 

N 
N 

14.     I 
.9.    0 
26.     1 

15  I 

Ci 

C2 

9      .. 
6      „ 
6     „ 

68.    i.5o 
68.    0.47 
68.    1.33 

N 

i5.    0 
i5.    I 

C4 

C3 

6 
6      „ 

(67.  58.  22) 
67.49.27 

N 
N 

26.    2 

D2 

3      „ 

68.    2.39 

23.    2 

Ci 

6      „ 

68.    4.28 

N 

August       12.    0 

Ci 

6     „ 

67.59.  16 

N 

27.    I 

C2 

6      „ 

68.    2.  18 

N 

12.    2 

02 

6     „ 

68.    3.57 

N 

27.    2 

C4 

6      ., 

(68.    0.  12) 

N 

17.  0 
17.23 

18.  0 

D2 

3      „ 

68.    8.26 

N 

28.    0 
28.    0 

gf 

6      ", 

(68.    5.52) 
68.    5.  14 

N 
N 

Bi 
B2 

I  : 

68.    4.56 
68.    2.38 

N 
N 

28.    I 

15  1 

9      .- 

67.  55.  43 

N 

3o.    2 

Ci 

6      ., 

67.  55.  57 

N 

3i.    2 

C2 

6      „ 

68.    1.42 

N 

March        11.    2 

Di 

3      ., 

68.  12.56 

N 

16.    I 

D2 

3      ,. 

68.    4.  i5 

N 

September  5.  22 

Bi 

9      „ 

68.    0.24 

N 

16.    2 

D4 

3      „ 

(68.    2.54) 

N 

5.23 

B2 

9      ,. 

68.    0.35 

N 

21.    2 

D2 

3      „ 

6S.    8.38 

N 

6.    0 

C  1 

6      „ 

67.  55.  5o 

N 

21.23 

1)4 

3      „ 

(68.    4.    0) 

N 

6.    I 

0  2 

6     „ 

68.    0.    3 

N 

21.23 

Di 

3      „ 

68.  10.  10 

N 

6.    2 

Di 

3     ... 

68.  i5.  16 

li 

22.     2 

D2 

3      >. 

63.    6.27 

N 

6.    2 

D2 

3      „ 

67.58.33 

N 

3l.     2 

T>3 

3 

68.    4.  28 

N 

i5.    I 

C  I 

6     „ 

68.    4.24 

N 

01.    3 

Bi 

9      •> 

68.    I.  i3 

N 

i5.    I 

C  2 

6     „ 

68.    2.21 

N 

i5.    2 

D2 

3     „ 

68.    1 .  40 

N 

April            6.    2 
10.    2 
18.    I 

Bi 
B2 
B  I 
Ci 
B2 

9      » 
9      ■• 
9      » 

68.    2.  iq 
68.    ..37 
68.    3.  12 

N 
N 

19.23 
20.    I 
23.    0 
27.    2 
27.23 

15  1 

15  2 
D2 

D2 

9      >. 
9      .. 
3      „ 
3      „ 

68.    2.37 
68.    3.46 
68.    3.  17 
68.    0.  52 

N 
N 
N 

M  K 

22.    2 
26.    2 

6      „ 
9      '. 

67.  59.  59 

68.  0.49 

N 
N 

Bi 

9      » 

68.    1.28 

Jl  I! 

28.23 
29.    I 
29.    2 

B3 
B4 
D4 

9      .. 
9      .. 

68.  10.  16 

(67.51.32) 
(68.    I.    5) 

N 
N 
N 

October      12.    2 

23.  2 

24.  2 

D2 
C2 

Ci 

3      „ 
6      „ 
6      „ 

68.    4-47 
67.58.    I 
67.  57.  36 

N 

25.      1 

Bi 

9      " 

68.  3.  41 

N 

May            12.    2 

Ci 

6      „ 

67.57.25 

N 

25.     2 

D2 

3      „ 

68.  2.41 

N 

i3.    2 

C2 

6      „ 

68.    5.46 

N 

18.    2 

C4 

6      „ 

(68.     I.    i) 

N 

November! 0.    0 

D2 

3      „ 

68.    4.10 

Ji  n 

27.    2 

Ci 

6      „ 

67.58.44 

N 

10.    I 

C2 

6      „ 

68.    5.  19 

51  II 

29.    0 

C2 

6      „ 

68.    2.    ^ 

N 

10.    2 

D2 

3      „ 

68.    4.31 

N 

29.    I 

C3 

6      „ 

68.    1.32 

N 

11.    0 

D2 

3      ,. 

68.    5.2  1 

M  K 

29.    2 

C4 

6      „ 

(67.  57.  46) 

N 

12.23 

0  I 

6      „ 

68.    5.38 

Jl   U 

29.  23 

D4 

3     „ 

(67.56.30) 

N 

i5.    0 

42,  A. 

S    " 

68.    6.    0 

N 

3o.    I 

D2 

3      „ 

68.    4.    4 

N 

16.    0 

42,  A  . 

68.    3.53 

N 

16.    0 

42,  A  2 

4    t 

68.    6.53 

N 

June             7.    2 

D4 

3      „ 

(67.  55.  49) 

N 

16.    2 

D2 

3      „ 

68.    5.52 

N 

7.22 

D3 

3      ., 

68.    3.  17 

N 

3o.    2 

C2 

6      „ 

68.    5.45 

N 

7.23 

D2 

3      ., 

68.    5.  17 

N 

8.    0 

D, 

3      „ 

67.45.  42 

N 

December  11.    2 

0  I 

6      „ 

68.    7.15 

N 

8.    I 

C2 

6      „ 

68.    3.  10 

N 

14.    I 

D2 

3      „ 

68.    3.48 

N 

14.    I 

Di 

3      „ 

68.  20.  33 

N 

14.    2 

Di 

3      ., 

68.    6.32 

N 

14.    2 

D2 

3      ), 

68.  7.    24 

N 

21.    0 

Bi 

9      " 

68.    3.    4 

N 

16.    2 

?^ 

3      „ 

(67.58.34) 

N 

21.    I 

B2 

9      » 

67.  5q.  44 

N 

17.    1 

C4 

6      „ 

(67.55.38) 

N 

'•■' 

C2 

6     „ 

68.    5.42 

N 

The  initials  N  a 

nd  M  R  are 

respectively  those  of  Mr  W.  C.  Nash,  and  Lieut. 

M.  Eikatchetr  of  the  Ei 

ssian  Lnpei 

iai  Navy. 

The  flat  needles 

BSC',and 

D'  were  not  used  for  detei-mination  of  the  Dip  aft 

er  the  month  of  July. 

On  November  t 

5  and  16,  th 

ree  observations  were  made  with  a  Kew  Dip-Cirel 

e,  marked  42,  which  ha 

d  been  broi 

ght  to  the  Royal 

Observatory  for  trial 

by 

Captain  Belai 

enetz,  Dire 

nor  of  the  Compass  Observatory  at  Cronstadt. 

December  30.  T 

he  needles  C 

and  D'  were  taken  away  by  Jlr  Simms,  for  the  pur 

30se  of  setting  their  axe 

in  perfect  w 

orking  order ; — r 

turned  iS66,J.inuar 

'-s- 

AT   THE    ROYM.    OUSERVATORV,    GkEENWICII,    IX   THE    YeAR    ISGo. 


(CCXSLX) 


MUXTHLI 

Means  of  Magnetic 

Dips  at  the  Royal  Observatout,  Greenwich,  w 

th  Airy 

s  Dip  App. 

RATLs,  in  the  Year 

1865. 

Month, 
.865. 

B  I, 
9-inch 
Needle. 

Number 

of 
Obser- 
vations. 

B  2, 
g-inch 

Needle. 

Number 

of 
Obser- 
vations. 

9-iiich 
Needle, 
loaded. 

Number 

of 
Obser- 
vations. 

B4, 
9-inch 
Needle. 

Number 

of 
Obser- 
vations. 

C  I, 
6-inch 
Needle. 

Number 

of 
Obser- 
vations. 

O2, 
6-inch 
j      Needle. 

Number 

of 
Obser- 
vations. 

p       ,     „ 

0       ,      „ 

0       ,      „ 

0       ,      // 

0      /     ,/ 

0      ,     „ 

January.  .  . 

68.    2.02 

2 

68.    5.    I 

1 

68.    4.    5 

I 

February.  . 

67.55.43 

68 

2.48 

68 

2.    4 

IMarcli  .... 

j  68.    I.  i3 

I 

April 

1  68.    2.45 

2 

68 

1.  l3 

2 

j  68.  10.  16 

I 

{(>! 

5.. 32) 

.1 

67 

59.59 

... 

Jlay 

1 

(>7 

58.    5 

68 

3.55 

June 

j  68.    0.  12 

, 

68 

I.      2 

I 

68 

I.    4 

68 

3.  10 

J"'y 

68.    i.5o 

I 

^ 

167 

43.  35) 

I 

68 

0.47 

68 

1.33 

August  .  .  . 

68.    4.56 

68 

2.38 

1 

67 

57.36 

'  63 

2.5o 

September. 

68.    1. 30 

' 

68 

2.  10 

2 

68 

0.    7 

68 

I.  12 

October  .  .  . 

68.    3.41 

I 

.. 

67 

57.06 

67 

08.    I 

November . 



.. 

.. 

1  68 

5.38 

68 

5.32 

December  . 

68.    3.    4 

I 

67 

59-44 

I 

■• 

68 

7.15 

68 

5.42 

Means. 

68.    i.5o 

Sum 
'4 

68 

1.54 

Sum 
8                

■ 

"' 

68 

0-49 

^.T  i:  6^ 

2-49 

Sum 
H 

Month, 
186.5. 

6-incli 
Keedle, 
loaded. 

Number 

of 
Obser- 
vations. 

C4, 
C-inch 
Needle. 

Number 

of 
Obser- 
vations. 

J)  1           !  Number 

r»  2, 

.,-inch 
Needle. 

Number 

of 
Obser- 
vations. 

I>3. 
.q-inch 

Needle, 
loaded. 

Number 

of 
Obser- 
vauons. 

D4, 

^-inch 
Needle. 

Number 

of 
Obser- 
vations. 

0       ,      „ 

0       ,      „ 

c  ,  „! 

0      /      „ 

0      /      „ 

1     0      ,      „ 

January. . . 

'         .... 

.... 

1        .... 

February.. 

'  67- 49- 27 

(67 

.59 

17) 

3 

— 

.. 

.. 

(68 

5.  52) 

March  .... 

68.  11.33 

2 

68 

6.  27 

3 

68 

4.28 

I 

(68 

.    3.27) 

2 

April 



.. 

(68 

.5) 

May 

,  68.    1.32 

I 

(67 

59 

24)       2 

68 

4.    4 

1 

(67 

56.  3o) 

June 

(67 

55 

38)        I 

68.    3.    8 

2 

68 

6.  20 

2 

68 

3.17 

1 

(67 

57.  12) 

July 

68 

2.39 

I 

August  .  . . 

•• 

68 

8.26 

\ 

September . 



68.  i5.  16 

I 

68. 

I.   6 

4 

... 

.. 

October  . . . 

68. 

3.44 

2 

.. 

November  . 

.... 

.... 

.. 

68. 

4-59 

4 

.. 

... 

December  . 

•• 

• 

68.    6.32          . 

68. 

3.48 

I 

Means.          .... 

.. 

.. 

•• 

63.    4-2. 

Sum 
•9      1 

' 

For  this 
cert 

table  the  montl 
ain  difference  w 

ly  means  1 
as  found  b 

ave  been  formed  without 
etween  observations  take 

reference  to  the  hour  at  ^ 
3  at  2 1  "and  at  3". 

hich  the  obsen 

-ation  was 

made  on  each 

day,  as  in  preceding  year- 

no 

In  comb 

ning  the  month 

ly  results, 

to  form  the  annual  means 

,  weights  have  been  given 

proportional  t 

othcnuml 

cr  ofobsen-ati 

ons. 

(ccxxx) 


Yearly  Me.\.ns  of  Magxetic  Dips. 


Yk.ujly  Means  of  Magnetic  Dips  for  each  of  the  Needles,  and  General  Mean  for  the  Year  i865. 


Lengths  of  the 

several 
Sets  of  Needles. 


9-inch  Needles 


6-inch  Needles 


3-inch  Needle  , 


C  I 
C2 


Number  of 

Observations 

with  eacli 

Needle. 


Mean  Yearly  Dip 

from 

Observations  with 

each  Needle. 


Mean  Y'early  Dip 
fi'om  each 

Set  of  Needles. 


I.  00 
68.    1.54 


0.49 
2.49 


4.21  j         68.    4. 21 


Mean  Yearly  l-)ip 

from  all  the 
Sets  of  Needles. 


>     68.    2.40 


In  determining  the  Mean  Y'early  Dip  from  each  set  of  needles,  weights  proportional  to  the  number  of  observations  with  each  needle  have  been  given. 


KOYAL  OBSERVATORY,   GREENWICH. 


OBSERVATIONS 


DEFLEXION    OF    A    MAGNET 


ABSOLUTE    MEASURE 


HORIZONTAL     F  0  R  C  E< 


1865. 


(ccxxxii)  Observations  and  Computations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  For<  i- ^ 


AUSTRACT    of  tllO    OUSF.KVATIOXS    of  DEFLEXION    of  a 

Magnet  for  Absolute  Measuhe  of  Horizontal  Fouce,  made  with  the  Kew 
Unifilae  Instrument. 

llonth  and  Day. 
.865. 

Distances 

of 

Centers 

of 

llagnets. 

Temperature. 

Observed 
Deflexion. 

1                       ; 

Mean  of  the                    Number 
Times  of  Vibration 

of                                   "f 
Deflecting  Magnet.     |        A'ibrations. 

Temperatme. 

0 

If,.                  i                0 
January                25     !              i  'o            '            ,5  .g 

0        -       -. 

14   16.  58          J               5  -021                            100 
6.  27.  12                       5  -018                           ICO 

39-1 

'^• 

February              23                   i -0                       ^g  .^ 

14.  16.    0         j,             5  -038                          100 
6.26.55         1'             5-o3o                          100 

48-8 
49-3 

N 

February               28                    1  -o            |             .,  .^ 

14.  14.    2                       5  -023             j              100 
6.25.56                       5-024                          'OO 

56-6 

N 

March                     28      ,               1-0            ,            ^^  .g 

14.  i3.  46                       5  -024             1              100 
6.26.19         i^             5 -020             1              100 

45-0 
47  ■' 

April                       n                     l-o                        ^..^ 

14.    8.22          :             5-o3i              j              100 
6.23.40                       5-o33             1             100 

69-6 
66-4 

N 

April                      28      :               l-o                        ^^.g 

14.    8.35          1             5-027                          100 
6.23.31          1             5-o33             1              100 

74-4 
76-9 

N 

May                       .6                   .  -o            ,            ^^  .^ 

14.    5.35         1             5-o3i             j              100 
6.22.20          !             5-042             ,              100 

74  7 
75-0 

X 

June                        7                   I  -0 

1-3                       "+'' 

14.    6.55          I             5-002             j              100 
6.22.59         .              5-040             1              100 

75-4 
78-3 

N 

June                      20                   I  -o 

1-3                       '-'^ 

14.    4.48 
6.22.46 

5-047 
5 -053 

.       ,00 
.00 

72  -9 
77 -o 

X 

All2U>t                      16                       I  -0 

I  -3                       ^7  -9 

12.46.36 
5.47.    0 

5-299 
5-3o3 

100 
100 

68-9 
68-6 

X 

Auirust                3 1                   I  -0 

'^                              1                .^                      70-2 

12.4.3.30 
5.  45.  35 

5-298                           100 
5 -300             j              ICO 

70  -0 

N 

September            21     ;              i  -o                       ,,  . 

12.  45.  5o 
5.  46.  5 1 

5-304                          100 
5-299                          100 

64-0 
65 -g 

^. 

October                 .6                   i-o            |            .g  .^ 

12.43.  28 
5.  46.    4 

5-314 
5 -318 

100 
100 

66-4 
63-4 

M  n 

October                17:              I  -o           |            ,     _ 
1              -^           i           ''' 

12.43.56 

5.  45.  41 

5 -315 
5-314 

100 
100 

67-7 
64-3 

MR 

October                 28     |              1  -o 
j              1-3 

5i-5 

12.43.56 
5.  45.  5o 

5 -310 
5-3i6 

100 

ICO 

52-0 
52  -0 

ME 

October              28     j             1  -o                     . 

,.3          1          5-9 

12.43.50         !l             5-310                          100 
5.45.42                       5 -316             ^              100 

52  -o 
52  -0 

M  K 

October                 3i      1              i  -o 

1-3                      ^°"4 

12.46.    0                       0-317             '              100 
5.^46.59          '             5 -3 1 2             1              100 

.54-3 

32-1 

^- 

October                3i 

I  -0 
I  -3 

5o-o 

12.46.    6 
5.  46.  56 

5 -317             '              100 
5 -3 12                           100 

?t:: 

^- 

Xovember            29 

;:°     1     4S.S 

12.43.55 
5.46.    3 

1             5 -.300             1              ICO 

5-309                   j                    ICO 

5o  -0 
01  -3 

X 

December             20                  ,  -o                     ^g  .^ 

12.43.35 
5.  45.  58 

I            5 -304                         100 
5-296                         100 

48-4 
00-5 

X 

The  position  of  the   Deflecting  M.ignet  with  regard  to  the  suspe 
is  placed  on  the  East  side  of  the  suspended  Magnet,  with  its  n 
and  \V.  ;  and  the  deflexion  m  the  table  ahoTe  is  the  mean  of 
The  lengths  of  i  foot  and  i  •.:;  foot  answer  to  304-8  and  396- 
The  initials  N  and  M  R  are  respectively  those  of  Mr.  VV.  C.  1 
In  the  following  calculations,  every  ohsersation  is  reduced  to 

nded  JIagnet  is  always  that  which  was  formerly  termed  "  Lateral, 
larked  pole  alternately  E.  and  AV.,  and  it  is  placed  on  the  West  side 
he  four  deflexions  observed  in  those  positions  of  the  magnets. 

millimetres  respectively. 
\ash,  and  Lieutenant  JI.  Rikatcheff  of  the  Russian  Imperial  Navy, 
he  temperature  ^^°. 

The  Deflecting  Magnet 
with  its  pole  alternately  E. 

AT    THE    ROVAL    OBSERVATORY,    GREENWICH,    IX   THE   YeAR    186-5. 
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Computation  of  the  Values 

of  AnsoLUTE  Measure  of  Horizontai,  Fouce, 
the  Kew  Unifilar  Instrument. 

from  Observations  with 

In  English  Jleasure. 

Value 
of 

^- 

in  French 
Measure. 

Month  and  Da) 
1865.     ■ 

' 

Apparent 

Value 

of 

A'. 

1 

Apparent 

Value 

of 

A'. 

Apparent 

Value 

of 

P. 

Mean 
Value 

of 

P. 

Log.  A 
corrected  by 
the  Application 
ofMea^'aU. 

Lo^l 

Adopted 
Time 

of 
Vibration 

of 
Deflecting 

Log.  m  X 

Value 
of 
X. 

A-alue 
of 
m. 

January 

25 

+  0-I2336 

0-12346 

I 

—  0-00199 

9-09256 

5-0195 

0-25885 

3-830 

0-4739 

1-766 

February 

23 

+  0-12343 

0-12358 

—0-00298 

9-09290 

5-0340 

0-25701 

3-820 

0-475. 

1-761 

28 

+  0-I2325 

0-12337 

—0-00239 

9-09223 

5-0235 

0-25925 

3-833 

0-4740 

1-767 

March 

28 

+  0-1 2304 

0-I2332 

— o'ooSog  , 

9"09»77 

5-0220 

0-25885 

j     3-833 

0-4735 

.-767 

April 

11 

4-0-12276 

0-12296 

—  0-00400 

9-09064 

5-o32o 

0-25864 

3-837 

0-4728 

.-769 

28 

+0-12295 

0-12307 

—  0-00239 

9-091 17 

5-o3oo 

0-25921 

3-837 

0-4754 

.-769 

Miiy 

26 

+  0-12252 

0-12268 

—  0-00320 

9-08972 

5-o365 

1 

0-20799 

3-838 

0-4719 

1-770 

June 

^ 

+  0-12274 

0-12292 

— o-oo36o  j 

9-09053 

1     5-0460 

0-2  5633 

3-827 

0-4714 

'        1-765 

20 

+  0-12241 

0-12285 

—0-00844  ' 

9-08979 

5-o5oo 

0-25552 

3-827 

0-4706 

.•760 

August 

16 

3i 

+  0-11I18 

+  0-11078 

0-11129 
0-II088 

-0-00243 

-0-00221 

>  -  0-00355 

9-04747 
9-04590 

5-30IO 
5-2590 

0-21287 
0-21 355 

3-826 
!     3-835 

0-4268 
0-4262 

1764 
1-768 

September 

21 

+  0-11098 

oil  ii5 

-000376  \ 

9-04681 

5-3oi5 

C-2  1256 

3-827 

0-4263 

1-765 

October 

16 

+  01I056 

0-11081 

—  0-00556 

9-04532 

1     5  3i6o 

0-21010 

1     3-823 

0-4243 

1-763 

•7 

+  0-11074 

011081 

— 0-00155 

9-04566 

j     5-3.45 

0-21043 

1     3-823 

0-4247 

j        1765 

28 

+  0-11049 

o-i  1060 

—0-00244 

9-04477 

5-3i3o 

0-2097. 

3-824 

0-4259 

1-765 

28 

+  0-1  io5o 

0-11059 

-0-00199 

9-04476 

5-3.30 

1 

0-20971 

3-824 

0-4259 

'        1-763 

3i 

+  0-11076 

o-iiogS 

—0-00421 

9-04599 

1  ..,. 

0-20956 

3-818 

0-4244 

1-760 

3i 

+  0-11077 

0-11093 

— o-ooo55 

9-04595 

5-3.45 

0-209-6 

3-818 

0-4244 

1760 

November 

29 

+  0-11044 

0-11062 

—0-00400 

9-04470 

5-3045 

0-21100 

1     3-830 

1 

0-4245 

1-766 

December 

20 

+  0-1 1037 

0-1I058 

—  0-00467   ^ 

■  9-04400 

5-3ooo 

0-21 164 

:    3-833 

0-4247 

r-68 

Between  June  20  an 
experiments,  an 

d  August  16,  t 
d  during  this  t 

he  Heflecting  : 

me  it  lost  mag 

lagnet  was  fi-equeatly  cnployed  for  deflectii 
letism  ;  this  accounts   fi.r  the  greater  time 

g  the  Beclins 
of  its  vi!)i-a!ic 

tion  and  Horizontal  Force 
n,  an.l  t'lc  permanent  cha 

Magnets  in 
Qge  in  the  v 

damper 
alues  of 

Lo..|, 

Log.  „ 

X,  and  m. 

Greenwich  OiiSiutvATiONs,  IS60. 
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RESULTS 


METEOROLOGICAL      OBSERVATIONS. 
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Results  "OF  Daily  Meteorological  Observatioks 


.g  i 

Readings  of  Thermometers.                         

ais 

Win:7  as 

DEDnCED   FRO.V    AOT-WOMETERS. 

kt 

MONTH      Phases 
and      :        of 

111 

Ditterence 

between 

the 

if 

s"S 

Dry. 

Dew 

Point 

y 

ill 

m 

il      1  In  the  Water 

Osler's. 

11 

T:  "uV:;'7!::;™T'    Bew  Point    i-s?^ 

^,  1^      L,    .  :i  1:.    i.-'       Temperature        £  >'..i^ 

Pressure 
in  lbs. 

s-~ 

ii 

DAY,    j       the 
1865.          Jloon. 

c  -  - 

'     '  -               ana                =  -  _  = 

General  Direction. 

on  the 
square  foot. 

HI 

?S1 

ill 

,,  ,;    ^  ,,       .vir  ±emperature. 

1 

li 

ill 

■S 

Mean 

Mean 

Mean      -^ 
Daily      1 
Value.!     Q 

t 

o>! 

§|i 

ill 

0 
3 

1 

Daily 
Value. 

Daily 
Value 

j;i 

1 

a 

i 
1 

i 

1L11 

A.M. 

P.M. 

5 

1 

li 

jii 

ill 

1 

i„. 

0 

0 

° 

0 

0 

0 

0 

0 

0 

0 

0 

0 

"^ 

~^ 

lbs.      mil,-.. 

in. 

Jan.    I  j 

29794 

37-4 

2  8-3 

3.7 

24-2 

59-5 

22-8 

36-7 

7-5 

10-6 

1-5 

-  5-6 

NE 

NE 

o-o 

O-O 

0-0    106 

0-O.j 

2 

29-551 

34-0 

22-2   28-q!  24-3 

39-9 

iq-oj     ..    i35-7 

4-6 

8-3 

'■4 

—  g-f 

Calm 

S 

'■4 

0-0 

0-0   167 

o-oi 

3    In  Equutor 

29-502 

36-7 

3i-5l32-8J3o-2 

36-9     3i-2       ..     3i-8 

2-6 

3- 1 

'■4 

-  3-9 

SW:  NNE 

N:  SW 

1-6 

O-O   o-i    256 

0-oc 

4'FirstQr. 

29-760 

49-2 

3o-3 

41-8  38-6 

67-0  1   26-6  '•     .  . 

36-2 

3-2 

9-0 

0-8  +   5-4 

sw 

W  :   WSW 

•7 

0-0   o-i    3i3 

0-oc 

5!        .. 

2q-86i 

48-8 

37-6 

43-9  42-5 

53-5  [  32-1  1     .. 

36-6 

i'4 

4"4 

0-4 '+   77 

wsw 

SW 

2-6 

o-o   0-2    434 

0-1 6 

6j        .. 

29-880 

48-935-9 

39-5  3o-6 

54-0 

32-2 

36-7 

8-9 

10-3 

4-3  +   3-5 

\Vf>^Y  :  WNW 

WNW 

21-0 

0-0'  1-5   36o 

0-0,; 

7 

30-149 

43-8,  32-4 

38-2  33-q 

66-8 

2  8-6 

36-q 

36-6 

4-3 

8-4 

i-i    +   2-4 

wsw 

SW 

0-0 

o-o  '  o-o   338 

0-oc 

8 

29-686 

46-2j36-8 

417!  36-3!  71-2 

3i-2 

37-9 

36-7 

5-4 

9-2 

1-3  +   6-0 

sw 

SW 

0-9 

0-0  o-o :  369 

0-oc 

9 

Doers;;' N. 

29-646 

47-5  38-7 

43-2 

38-6 

76-6 

34-6 

37-9 

377 

4-6 

8-2 

0-0  4-   7-4 

wsw 

wsw 

5-0 

o-o   0-5   5oo 

o-o3 

10 

29-629 

5o-2 

43-2 

477 

45-2 

5i-9 

43-0 

38-4 

377 

2-5 

5-3 

1-9  .4-11-8 

wsw 

sw 

4-0 

o-o 

0-6  352 

0-00 

II 

F.dl 

29-627 

47-8 

40-8 

44-2 

42-2 

61-2 

35-2 

38-9 

38-7 

2-0 

5-0 

0-7  '4-   8-2 

sw 

ssw 

3-0 

o-o 

O-I  1  314 

0-01 

12 

28-981 

47-8 

39-2 

43-3 

40-1 

54-0 

36-2 

40-9 

397 

3-2 

5-7 

o-o   +    7-2 

s 

ssw 

i5-o 

o-o 

3-2   366 

0-12 

i3 

28-907 

46-1' 32-0 

37-9 

34-9 

62-2 

32-0 

4.-8 

40-6 

3o 

6-2 

1 
0-0  +    1-7 

NNW:  wsw 

sw :  ssw 

17-5 

o-o 

1-6  493 

0-71 

'4 

28-551 

49-5  :->G-i 

417 

36-3 

63-5 

317 

41-8 

40-6 

5-4 

8-4 

1-5  +   5-4 

W  :  sw 

SW:  W 

29-0 

0-0 

6-1    581 

0-29 

10 

28-945 

42-6  36-6 

397 

?,o-i 

69-6  1  33-0 

4'-9 

40-7 

6-4 

8-1 

5-5  1 4-   3-3 

wsw 

WSW 

6-0 

o-o 

1-3   378 

0-oc 

16 

In  Equator 

28-339 

42-5 

34-0 

38-0 

33-9 

65-7     29-2 

418 

397 

4'' 

6-8 

0-0  +    1-5 

wsw 

w 

0-7 

0-0 

o-o    218 

0-cc 

17 

Apogee 

29-040 

37-5 

3o-6 

34-0 

29-6 

46-0  j  24-0 

4o'9 

39-5 

4'4 

6-2 

1-3  -  2-6 

WNW 

W  :  N  :  WSW 

0-0 

0-00-0    i63 

0-00 

18 

29-184 

37-5 

3o-o 

33-9 

3i-2 

43-2 

25-0 

40'9 

38-7 

2-7 

6-0 

1-3  -  2-8 

wsw 

SW 

0-0 

0-0 

o-o    147 

0-0,' 

'9 

29-310 

37-4 

3.3-2 

35-0 

32-5 

42-8 

3i-3 

40-9 

387 

2-5 

3-0 

1-3  .-   1-9 

wsw 

N 

0-0 

0-0 

0-0   142 

0-00 

20 

Last  Qr. 

29-441 

57-0 

29-g 

33-1 

27-9 

40-0 

25-7 

40-8 

38-2 

5-2 

7-2 

2-0    -    3-9 

N:  W 

WSW 

0-0 

0-0 

0-0    149 

0-00 

21 

29-484 

29-4 

197 

247 

22-5 

3o-7 

i3-i 

40-8 

377 

2-2 

4'i 

1-4  -12-5 

wsw 

ssw 

Q-O 

0-0 

o-o      71 

0-00 

22 

29-484 

34- 2 1  19-6 

28-4 

26-4 

47-0 

i3-8 

4i"9 

40-7 

2-0 

5-9 

0-0    —    9-0 

Calm 

N  :  WSW 

0-0 

0-0 

0-0    1 63 

o-oc 

23 

29-646 

38-0 

26-11  3rq:  26-6 

6o-6 

19-8 

40-g 

39-7 

5-3 

9-5 

3-0  -  5-8 

SW 

ESE 

O-O 

o-o 

0-0'  177 

o-oc 

24 

DeSiS,S. 

29-468 

35-9 

3i-6  33-6  29-8 

42-0 

2  5-3 

40-1 

sll 

3-8 

6-0 

.•2-4-3 

ENE 

NE 

O-O 

o-o 

o-o    180 

0-04 

25 

29-508 

34-2 

3i-8 

327  27-4 

35-9 

3i-2    40-9 

38-7 

5-3 

7-3 

2-6  -  5-4 

NE 

ENE 

0-0 

o-o 

o-o    1 89 

0-04 

26 

29-121 

35-0 

3i-8 

33-4'  32-8 

36-5 

3o-5    40-Q    38-7    0-6 

0-9 

o'o  —  4'9 

E 

NE 

o-o 

o-o 

0-0    2iq 

0-20 

27 

New 

29-006 

.33-6 

3i-9 

32-4  3o-3 

35-4 

3i-4    38-9 

36-7 

2-1 

4-0 

0-6  —  6-0 

NE  :  X 

N 

8-0 

o-o 

0-8 

431 

1-25 

28 

29-750 

35-5 

24'9 

29-5  20-9 

55-0 

22-0  '.  36-9 

347 

8-6 

I2-0 

5-1  _  8-9 

NNW 

NW:  WSW 

3-0 

o-o 

0-4 

180 

o-oc 

29 

Pei-isee 

29-633 

38-5 

•9'9 

3i-3  27-0 

62-2 

19-0     33-9 

327 

4-3 

7'9 

o-oj—  7-0 

SW 

S  :   SSE 

2-0 

c-o 

O-I 

223 

o-oc 

3o   In  Equator 

29-135 

40-2 

32-3 

36- i  35-1 

64-, 

3i-2    33-9 

327 

10 

1-8 

0-6    —    2-0 

SE 

SSE 

2-7 

0-0 

O-I 

•59 

0-17 

01 

29-013 

44-5 

36-3 

4P-3  38-5 

67-8 

3 1 -0    34-9 

33-7 

1-8 

4-2 

O-O   +   2-4 

SW 

S  :  SSE 

2-2 

0-0 

O-I 

256 

Su,„ 

8394 

0-2C 

Means 

29-404 

40-9 

3i-8 

36-3,  32-4 

53-6" 

2S-2'39-4 

1 

37-3  I  3-9 

6-5 

'•4 

-  07 

...      :       ... 



.Sum 

3-32 

Barometeu  Readings  from  Eye-Observations. 

The  first  maximum  in  the  month  was  29'"-86o  on  the     ist ;  the  first  minimum  in  the  month  was  29'°- 

3.8  on  the    3rd. 

The  second  maximum       , ,           was  29'°  -956  on  the    5th  ;  the  second  minimum          ,  ,        was  zg'-- 

681  oil  the    sth. 

The  absolute  maximum    ,,           was  .30'°  •  203  on  the    7th  ;  the  third  minimum             ,,        was  29'° • 

554  on  the    Sth. 

The  fourth  maximum        .,           was  29'" •  705  on  the  nth;  the  fourth  minimum           ,,       was  28"' ■ 

899  on  the  1 2th. 

The  fifth  maximum           , ,           was  29i"-o;4  on  the  J3th  ;  the  absolute  minimum        , ,        was  28'"- 

393  on  the  14th. 

The  sixth  maximum          .,           was  2S'"-967  on  the  15th  ;  the  sixth  minimum             ,,        was28"- 

322  on  the  if)th. 

The  seventh  maximum     ,,           was  29'"- 704  on  the  23rd  ;  the  seventh  minimum         ,,        was  28"" ■ 

357  on  the  27th. 

Tlie  eighth  maximum       , ,           was  29'" -849  on  the  28th. 

The  range  in  the  month  was  i'°-8io. 

Tlie  mean  for  the  month  was  29'" -404.  being  o'"-36S  lower  than  the  average  of  the  preceding  24  years. 

Temperature  (if  the  Air. 

The  highest  in  the  month  was  50- -2  on  the  loth;  the  lowest  was  i9°-6onthe  22nd. 

The  range             ,,             was  30° -6. 

The  mean              , ,             of  all  the  highest  daily  readings  was  40^-9,  being  2° -3  lower  than  the  average 

of  the  preceding  24  yc 

ars. 

Tlie  mean              , ,             of  all  the  lowest  daily  readings  was  3 1°-  8,  being  i°-  7  lower  than  the  averag 

of  the  preceding  24  j 

ears. 

The  mean  daily  range  was  9'- 1,  being  o''6  /cj-.s-  than  the  average  of  the  preceding  24  years. 

The  mean  fort'he  month  was  36''-3,  being  I'-g  lower  than  the  average  of  the  preceding  24  years. 

_ 

AT  THE  Royal  Observatohy,  Greenwich,  in  the  Year  1865.                                                  (ccxxxvii) 

1 

j 

ELECTRICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

and 

DAY, 

1865. 

A.M. 

P.M. 

A.M. 

P.M. 

Jan.     1 

sl.-.sn,  li.-fr,  m                 :     6,  ci.-s                              i     o                                        :     o,  h.-f'r 

2 

th.-f,  h.-fr                         :     7,  ci.-s,  li.-cl,  h,  f          ,    lo,  ci.-s              :    lo                           :   lo.  ?l.-.sn 

5 

10,  ci.-s 

10,  ci.-s                              :   10 

1              4 

10                     :   10                           :     V 

8,  ci,ci.-cu,<'u:     v,  ci.-s,  ci           :     0 

5 

3,  ci,  ci.-s 

10,  ci.-s,  h.-r                     :    lo,  sc 

6 

st-w,  sl.-r                         :     2,  ci,  ci.-.s 

8,  ci,  ci.-cii,  ci.-s,  cu.-s  :     4,  ci,  ci.-cu 

7 

w        :       o               lu-A-                                   :     6,  ci,  ci.-s 

0                        :     2,  ci                     :   8,  ci,ci.-cii,ri.-t^ 

8 

0 

o                  '      5,  ci,  ci.-s,  ll 

6,  ci.-s,  ci        :   10                           :   10 

9 

"' 

o                  j    10,  1-                                     :     o 

2,  ci                   :    10,  ci.-s                  :    10 

1           1° 

0 

o                      10,  ci.-s 

10,  ci.-s                               :   10,  ci.-s 

i           1' 

111 

w        :       o          ,10,  th.-cl 

10,  ci.-cu,  ci.-s:   10,  ci.-s,  th.-r      :   10 

i 

0 

ss,Nrsp.g-cur:o          !     lo                       :    lO,  w                       :    lo,  r,  st.-w 

10,  hi,  h.-r,  w  :  vv,  th.-r,ci.-cn,cu.-s:   10,  v,  oe.-shs 

i            i3 

0 

o                  1    lo,  h.-r            :    lo,  sn                     :     o                         :    lo,  ci.  .s,  ci        :    lo,  li.-sqs              :     o,  .st.-w           | 

1           14 

li.-r,  st.-w                        :   10,  ci.-s,  cii.-s,  Ii.-.^q.s 

10,  oc.-r             :     V,  w                     :     5,  cu.-s,  ci.-s 

l5 

9,  ci.-s,  ci 

V,  ci,  ci.  cu                      :  vv,  m 

16 

h.-fr                                   :     8,  ci.-s,  ci 

10,  ci.-s,  cu.-s                    :   10,  sl.-r 

'7 

h.-fi-               :     0                           :    10,  ci.-s 

lo,  ci.-s                               :   10,  sn 

18 

1      sl.-sn                                 :     4,  ci,  ci.-s,  h 

10,  ci.-s             :'     8,  ci,  ci.-s            :   10,  sl.-f 

>9 

10,  gt.-glm 

10                         :    10                             :     0 

20 

10,  ci.-s 

10,  ci.-s          "   :     7,  ci,  ci.-s,  h       :     0,  h.-fr 

2! 

0,  h.-fr,  f,  h 

10,  ci.-.s,  h,  .?l-f                                  :     0,  th.-f,  h.-fr 

22 

h.-fr                                   :   10,  sl.-f 

10,  ci,  ci.-s                         :     0,  h.-fr,  sl.-f 

23 

h.-fr                                  :     0,  h 

0,  h                  :     5,  ci                      :    10,  ci.-s,  h.-fr 

'         '* 

10,  sl.-sn                           :   10 

10                                        :   10,  sl.-sn 

25 

sn                                       :    10,  ci.-s 

10,  ci.-s                               :    10,  ci.-s 

26 

10,  sn                                  :   10,  r 

10,  sl.-f              :    10,  ci.-s,  r              :   10,  c.-r 

27 

c-r                  :    10,  si                      :    10,  sn 

10,  sn                 :     si                          :   10 

28 

I,  th.-cl,  h 

2,  li.-cl             :     2,  li.-cl,  h           :     0 

29 1 

0                                         :     0,  h 

10                                         :    10 

3o 

sn                                       :   10,  th.-r 

9,  ci.-s                               :    10,  sl.-r,  sl.-f 

3i 

4,ci 

10,  ci.-s             :   10,  r                     :   10,  ci.-s,  c.-r 

Humidity  op  the  Am. 

'                Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  46° -4  on  the  10th  ;  and  the  lowest  was  i  f  s  on  the  2Sth. 

Themean             ,,            was  32°-4,  being  2°- 7 /ow«- than  the  average  of  the  preceding  24  years. 

Ela.'<tic  Force  of  Vapour.— The  mean  for  the  month  was  0'"  •  i8i,  teing  0'"  -019  less  than  the  average  of  the  preceding  24  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  2^'- 1,  being  os'-^  less  than  the  average  of  the  preceding  24  years. 

Degree  of  HumidH,/.— The  mean  for  the  month  was  86  (that  of  Saturation  being  represented  by  100),  being  2  less  than  the  average  ot  tlie  preceding  24  years. 

Weiyhl  of  a  Cubic  Foot  of  Air.— ThQ  mean  for  the  month  was  550  grains,  being  4  grains  less  than  the  average  of  the  preceding       years. 

Clouds. 

1,1              The  mean  amount  for  tliemonth,  a  clear  sky  being  represented  by  0  and  acloudy  sky  by  10,  was  7-2. 

mi          Ozone. 

Ijl              The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  o-  ;. 

Ill         Wind. 

Hi             The  proportions  were  of  N.  5,  S.  8,  W.  i.,,  E.  .,,  and  Calm  2.     The  greatest  pressure  in  the  month  was  29'>"-o  on  the  square  foot,  on  the  14th. 

If         Raik. 

ll              Fell  on  16  days  in  the  month,  amounting  to  .V-32,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ; being  i'"- 60  </,m^t  than  the  average  fall  of  the 

l|'                    preceding  50  years. 

Ill          Electhicity.— January  i  to  (>  and  14  to  31,  the  Klectrioal  Apparatus  was  not  in  action. 
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Results  of  Daily  Meteorological  Observations 


MONTH 
;ina 
DAY, 

riiases 
of 
the 

■olf 

.rli 

Readings  of  Tiieumometers. 

Dilference 

Mil 

Wind  as  deduced  froji  Anemojieters.                     1 

as 

m 

1  -51    g-i    !               1 

1  S??.     1  Is      ;  In_th6_\Vatcr 

between 
the 

■'  ii 

ture.    Ill; 

Osler's. 

HOBIN 

Dry. 

■=•--8       ■S'^       of  the  Thames,        TVw  Pnir 

Dew     =  H       «  ui      ,  at  Greenwich, ,     ^T^        ° 

""*  'la]:       t.=  c    by  Self-R«gis- 1     Temperatu 

Point.    .11        11  c      teringTher-                and 

ill    !  Ill  '"^t:?^^^"  Air  Temper. 

General  Direction.                      ' 

i 

Pressure      |3~ 

in  lbs.        1  §1 

on  the        j-gS 

square  foot,     ^t  >_ 

1S65. 

Moon. 

Mi 

1 

1 

Mean  1  Mean    =1^/,  oil  | 
Daily!  Daily  1  s.|||  |  1*  = 
Value.Talue.!  ||||     s  &■=  ' 

M     •      3       Daily 

■a  ,  1  r-- 

1 

ill 

A.M. 

P.M. 

1       1 
0       3 

•si 

1'! 

ill 

Is  3 

< 

m 

,„ 

0    ;     0 

0 

0 

0           0      ■     0 

° 

° 

° 

lbs   1     lb,. 

-- 

miks 

in. 

I'\'l).  I 

2S78S 

49-3 

38-9'  43-q 

41-3    70-3 

35-2 

36-9   34-7     2-6 

6-3 

0-0 

4-  6-1 

sw                 sw 

1-2   O-O 

0-0 

3i5 

o-o3 

28-967 

52-1 

42-6  46-8 

42-3    qq-2 

40-0 ;  37-9 !  35-7 '  4-5 

7-6 

2-0 

+   9-1 

sw        1         sw         ' 

2*8  0-0 

0-3 

228 

0-02 

3 

Fir>t  (Jr. 

29-051 

49-0 

38-5  42-7  40-8    73-0 

35-6 

38-6!  36-9     1-9 

3-3 

0-0 

+   4-9 

8SW  :  S                  S  :  SE            1 

0-0  0-0 

0-0 

III 

0-00 

4 
5 

29-423 

40-6 

3l-4  33-7  32-2    40-6 

3i-o 

38-4  1  36-9     '"5 

3-9 

0-3 

-  4-3 

E:  ENE       i            ENE 

O-O    0-0 

0-0!  22  2 

0-01 

G,ca.:,'no..N 

29-636 
29-801 

38-0:31-2  34-5 

3l-q    40-5 

3i-o 

39-9   37-7     2-6 

3-4 

2-4 

-   3-8 

EXE                    E : SE 

o-o  0-0 

0-0     112 

0-01 

6 

40-7:  34-3  37-7 

36-3    48-7 

40-9   38-7     1-4 

2-3 

0-5  -   o-g 

SE  :  SW              SW  :  SSE 

o-o  o-o 

0-01  220 

! 

0-12 

1 

- 

29-670 

5o-2  39-6  45-1 

44-0   55-6 

38-0 

41-1, 38-8     ri 

4-8 

0-4  +   6-3 

S  :  SW                       SW 

2-4'  0-0 

o-i|28i 

0-08 

g 

29-301 

46-0  34-1  36-6 

28-1    46-2 

34-0 

40-9  i  38-7     8-5 

1 0-0 

3-0  -    2-3 

W  :   N 

i^  KE 

27  0-0 

0-4  I  329 

0-09 

9 

3o-i85 

40-0  3o-2  34-2 

24-7    89-6 

24-5 

39-4 

38-2     9-5 

.2-2 

4V-47 

XNE 

NE 

4-0  0-0 

0-5    297 

0-00 

10 

Full 

30-400 

37-8  29-4 

32-5 

24-7    84-7 

23-2 

38-9 

37-7     7-8 

13-0 

3-8  j-  6-3 

NE 

NE:  N 

2-0  0-0 

0-1    188 

0-COj 

30-376 

3o-2  24-7 

26-8 

19-9    69-9 

22-8 

38-6  1  35-7.  6-9 

9-5 

4-3  -,,.8 

N:  SE 

E:   NNE 

o-o  0-0 

o-o,  166 

008 

12 

3o-io2 

34-8  26-9 

3o-i 

23-6    67-2 

24-0 

37-9  1  36-7  '  6-5 

8-9 

2  1  I-  8-3 

NNE 

NE 

271 0-0 

0-2 

256 

0-00' 

1 

i3 

'"MTX- 

3o-o6c 

28-5'  24-1  26-0 

2  1-3    64-0 

24-1 

57-'    34-9    4-7 

6-9 

1-6  -12-3 

ENE: SE 

E  :  NE 

1-5  0-0 

o-i 

207 

0-09' 

1  + 
i5 

30-046 

01-5!  26-5 

28-2    22-1      41-2 

26-1 

,"5-9 

33-7 

6-1 

10-2 

3-5  —  lo-o 

NE 

E  :  Calm 

17  0-0 

0-0 

i36 

0-oc' 

29-755 

32-8  i5-5 

24-0 

19-7    82-6 

04-9 

3.3-2 

4-3 

10-9 

o-o  —14-1 

Calm 

SSE  :SW 

0-0'  0-0 

0-0 

i3o 

o-co. 

16 

" 

29-189 

39-2I  26-4 
40-5|  28-8 

32-3 

3o-i    45-9 

26-4 

36-1 

33-9 

2-2 

5-4 

0-2  —  5-8 

SW 

SE  :   SSW 

0-0  0-0 

0-0 

249 

0-16 

17 

29-226 

33-7 

28-1    84-1 

28-0 

36-9 

34-7 

5-6     8-9 

0-5  —  4-5 

NW : WNW 

SW  :  WSW 

5-0  0-0 

0-5:417 

0-241 

18 

La.-tQr. 

29-471 

40-1 

31-5 

38-9 

34-6    84-0 

26-0 

37-1 

34-9  1  4-3  1  9-0 

2-1   +   0-6 

W  :  WSW 

SW 

I  o-o  0-0 

0-7 

548 

o-o3 

19 
20 

29-196 

46-1 

32-4 

37-. 

26-6    87-0 

29-8 

36-4*  34-7  10-5  11-4 

80  -   1-4 

SW  :   WSW 

WSW:  NW 

26-0  0-5 

6-4 

610 

0-06 

D  'i'"'"'"'   s 

29-961 

36-6J  28-5 

32-3 

i8-6,  77-2 

24-9 

36-3 

347  1 3-7  .5-1 

10-3  —   6-4 

NW:  W 

NNW 

12-5  0-0 

3-4 

435 

0-01 

21 

30-171 

35-2  29-4 

32-0 

26-8    43-0 

24-6 

36-2 

34-3 

5-2 'm-3 

0-6  —  6-8 

NW  :  W 

SW  :   S 

1-6  0-0   0-1 

114 

0-08 

22 

30-124 

43-o{32-5 

38-1 

37-3   54-5 

3o-2 

36-0 

35-3 

0-8     2-9 

0-0  —  0-9 

Calm  :  WSW 

SW  :  WSW 

0-0  0-0  0-0 

188 

0-01 

3o-i3-i 

5 1 -3!  40-1 

45-6 

40-5   63-6 

35-9 

36-5 

35-9 

2-.  ':   4-6 

0-0  +   6-4 

WSW 

SW 

1-2    0-0     0-1      377 

o-o3 

'4 

29-540 

46-61  39-1 

42-1 

38-41  48-6 

39-0 

38-1 

36-7 

3-7  \  7-1 

o-o  4-   2-7 

SW 

N  :  NW 

6-0  0-0 1 1-1  317 

1 

0-46 

25 

Xew_ 

3o-o35 

49-6  33-2 

41-0 

34-91  9^'° 

33-0 

39'4 

387 

6-1   12-4 

0-0  4-    1-4 

NW:  N 

N  :  SW 

o-o  0-0 

O-O    226 

0-00 

26 

Equafo'r.  " 

29-746 

43-5;  35-7 

40-6 

39-9'  47-2 

35-2 

38-9  i  38-2     0-7  i  2-4 

0-0  4-   0-8 

SSW 

SW 

2-4'  0-0 

0-2  :  294 

0-14 

27 

29-959 

5o-4  35-7 

42-4 

35-8:  87-6 

3o-6 

41-91 397     6-6'i3-o 

0-04-    2-5 

N 

SSW 

0-0  0-0 

0-0      296 

o-ocj 

28 

29-388 

52-7  39-7 

45^8 

39-2    93-6 

397 

I          1 
43-9   42-7    6-6^11-5 

2-6   4-   5-7 

SW 

W:  WSW 

3-7  0-0 

07  '  439 

1 

0-00 

"• 

1 

"" 

1 

Sum 

IT 

"Means 

29-722 

42-2    32-2 

36-6 

31-7    67-2 

3o-o   38-2    36-6 

4-9 

8-1 

1-9-    2-1 

... 

..j.. 

-■ 

7708 

■1 

Bako 

METER  Readings  from  ErE-OcSEr.TATioxs. 

The  absolute  miniraur 

n  in  the  month 

was28-72Sonthe  ist. 

1 

rhe  first   maximum   in   the  month    was  29'"-827  on   the    6th;    the  second  minimum 

,, 

was29"'-666onthe  7th. 

^ 

rhe  absohite  maximum          ,,            was  3o'"-432   on  the  loth  ;    the  third  minimum 

was  28'"-978onthe  i6th. 

rhe  third  maximum                ,,             was  29'" -533  on  the  1 8th  ;    the  fourth  minimum 

was  29'° -034  on  the  19th. 

riie  fourth  maximum              .,             was  30'" -266  on   the  21st  ;    tlie  fifth  minimum 

,, 

was  3o'"-o;o  on  the  21st. 

rhe  fifth  maximum                  ,,            was  30'"- 177  on   the  23rd  ;    tlie  sixth  minimum 

was  29'" -453  on  the  24th. 

rhe  sixth  maximum                ,,            was  30'" -078  on  the  25th  ;    the  seventh  minimu 

m 

was29'°-7i7onthe26th. 

The  seventh  maximum            , ,            was  30'"- 029  on  the  27th  ;   the  eighth  minimimi 

,, 

Tas  29'" -360  on  the  28th. 

rhe  range  in  the  month  was  i'°  •  704. 

The  mean  for  the  month  was  29'"- 722,  being  o'"- 080  Wer  than  the  average  of  theprec 

eding  24  years 

Temi 

ERATUKE    OF    THE    AlK. 

The  highest  in  the  month  was  52^-7  on  tlie  2Sth  ;  the  lowest  was  i5"-5  on  the  15th. 

The  range             ,,             was  37'- 2. 

The  mean             , ,             of  all  the  highest  daily  readings  was  42°  •  2,  being  2°  •  7  lower  than  the  average 

of  the  preceding  24  years. 

The  mean             ,,             of  all  the  lowest  daily  readings  was  32°- 2,  being  i°-3  /o«^-er  than  the  average 

of  the  preceding  24  years. 

['he  mean  daily  range  was  lo^'o,  being  i''-4  less  than  the  average  of  the  preceding  24  j 

ears. 

The  mean  for  the  month  was  36'- 6,  being  2°- 1  lon-er  than  the  average  of  the  preceding 

24  years. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865, 


:montii 

and 
DAY, 
186.;. 


Feb.     I 


ELECTRICITY. 


W  :vv,sN,g-cur,sp,ivP 
o 
sN,g-cur,sps :  o 


CLOUDS  AND  WEATHER. 


li.-cl 

ci,  fi.-cu, 


sl.-r 
ei,  ci. 


r,  sn       :    lo,  su 


i,  li.-cl 


10,  si 


VV,  8t.-AV,  CI,  01. -CU 
O,  h 


[  o,  li.-cl, ci. -s.h  :  fl.-r, 
7,  ci,  ci.-cu,  ei.-s,  tli. 
9,  cu,cu.-s,ci.-s,  ci,.-^l. 


10,  c.-r 

10 

7,  ci,  ci.-cu. 


io,ci,ci.-cu,cii  :io,ci.-s,cu.-?,vv. 
9,cu-s,ci.-cu,sn:   lo 
6,  ci,  ci.-cu,  V  :   lo,  cu.-s 


«,  Cl,  CI.-CU 
lO 

o,  h 


lo,  si 

10,  si 


:   10,  oc.-su,  til.- 
:   lo,  oc.-r 
ci.-cu,  ci.-s,  r,  v    :   lo,  oc.-shs 


h.-r, 
o,  a. 


lo,  ci.-s,  st.-w  :   lo,  fv.-sqs,  r,  sn  :     o,  St.- 
o,  w,  ci        '  :     o 

lo,  sn  :   lo,  th.-r  :   lo 


7,  1',  f 


lO,  Cl.-S,  Cl 

lo,  c.-r 


6,  ci,ci.-cu,cu  :   lo,  ci.-cu,  cu.-s  :   lo 

10,  c.-r               -.10  :    lo 

8,  ci,  li             :   lo,  cu.-s,  ci.-s  :    lo. 

8,  ci.-s,  cu.-s,  ci,  V,  sl.-r  :     o 


IIdmidity  of  the  Air. 

Temperature  of  the  Dew  Poi7it. 
The  highest  in  the  month  was  47''*o  on  the  23rd  ;  and  the  lowest  was  ly-'o  on  the  20th. 
The  mean  ,  ,  was  31°*  7,  being  3°-  o  lower  than  the  average  of  the  preceding  24  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'°'  179,  being  o'"*o24  less  than  the  average  of  the  preceding  24  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  .iliV.— The  mean  forthe  month  was  2^"- 1,  being  oi''''3  less  than  the  average  of  the  preceding  24  years. 

Degree  of  Humiditij The  mean  for  the  mouth  was  8.5  (that  of  Saturation  being  represented  by  100),  being  2  less  than  the  average  of  the  preceding  24  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  tlie  mouth  was  555  grains,  being  1  grain  greater  than  the  average  of  the  preceding  24  years. 
Clouds. 

The  mean  amoiuit  foi- the  montli,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7- 8. 
Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  was  r  3. 
Wind. 

The  proportions  were  of  N.  6,  S.  7,  W.  8,  E.  4,  and  Calm  3.     The  greatest  pressure  in  the  mouth  was  lO'i'^-o  ou  the  square  foot  on  the  njth. 
Rain. 

Fell  on  1 9  days  in  the  month,  amounting  to  1 '" '  75,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"  •  23  greater  than  the  average  fall  of  the 
preceding  50  years. 
Electeicitv. — February  1  to  15,  and  19  to  24.     The  Electrical  apparatus  was  not  in  action. 
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Results  of 

Daily  Meteorologicai 

Observations 

lit 

Readi.ngs  of  Thermometers. 

Difference          ££>.    1 

Wind  as  deduced  from  Anemometer.^. 
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I" 

1 
1 

between 

ill 
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B.VBOMETER  Readings  from  Eye-Observations. 

The  absolute  maximum  in  the  month  -was  30'"  ■  184  on  the    3rd  ;  the  absola 

e  minimum  in  the  month 

s-as  29'" -052  on  the    6th.  ] 

The  second  maximum             , ,             was  2./"  •  840  on  the    9th  ;  the  second 

minimum 

«-as  29'"-40oon  the  nth. 

1 

The  third  maximum                , ,             was  :  ly"  •  9  2 ;  on  the  1 2th  ;  the  tliird  ii 

linimum                 ,  , 

ivas29"'-596onthe  13th. 

[ 

The  fom-th  maximum              , ,             ^vas  29- ■  907  on  the  1 6th  ;  the  fourth 

minimum 

was  29'" -649  on  the  19th. 

, 

The  fifth  maximum                    ,             was  29'"  ■  889  on  the  2 ist  -,  the  fifth  m 

inimum 

ras  29'"- 155  on  the  26th. 

The  sixth  maximum                , ,             was  3o'"- 125  on  the  30th. 

The  range  in  the  month  was  i'"'  i33- 

The  mean  for  the  month  was  29'"-  722,  being  o'"-o36  lower  than  the  averag 

e  of  the  preceding  24  years 

' 

Temperature  of  the  Air. 

The  highest  in  the  month  was  58°-  7  on  the  31st ;  tlie  lowest  was  23=-  7  on 

the  2ist. 

The  range            ,,            wa!i35°-°- 

The  mean             , ,             of  all  the  highest  daily  readings  was  44°  ■  0,  being 

6°  •  2  lower  than  the  averag 

e  of  the  preceding  24  years. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  31°- 1,  being  4 

°  3  lower  than  the  average 

of  the  preceding  24  years. 

The  mean  daily  range  was  12=9,  being  i°-8  fes  than  the  average  of  the  p 

-eceding  24  years. 

The  mean  for  the  month  was  36° -6,  being  5' -4  lower  than  the  average  of  th 

e  preceding  24  years. 

^ 
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!        Humidity  of  the  Aiu. 

1             Temperature  of  the  Dew  rolnt. 

'                The  liighest  in  the  month  was  44°''''  on  the  2ud  ;  and  the  lowest  was  iG'-fi  on  the  20th. 

Tlie  mean             ,,             was3o°'.;,  being  6° -2 /ira-er  than  the  average  of  the  preceding  24.  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o"'  -170,  being  0'"  •  04  9  less  than  the  average  of  tlic  preceding  24  years. 

Wei(iht  of  Vapour  in  a  Cubic  Fool  of  Air.— The  mean  for  the  month  was  2S"-o,  being  o«'-5  less  than  the  average  cf  the  preceding  24  years.; 

Decree  of  Humidity.— The  mean  for  the  month  was  79  (that  of  Saturation  being  represented  by  100),  being  3  less  than  the  average  of  the  preceding  24  years. 

Weiyhtifa  Cubic  Foot  of  Air.— The  mean  for  the  month  was  555  grains,  being  5  grains  greater  than  the  average  of  the  preceding  24  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  clou^Iy  sky  by  10.  was  7  •  7. 

Ozo^•I;. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  0-4. 

Wind. 

The  proportions  were  of  N.  13,  S.  3,  W.  7,  E.  5,  and  Calm  3.     The  greatest  pressure  in  the  mouth  was  tf^'-o  on  the  square  foot  on  the  19th. 

Rain. 

Fell  on  10  days  in  the  month,  amounting  to  o'' •  85,  as  measured  in  the  simple  cylinder  gauge  parllv  sunk  below  the  groinid ;  being  0'" •  76  hss  than  the  average  fall  of  the 

preceding  50  )ears. 

Electuicitv.— The  insulating  lamp  was  not  burning  on  March  4  and  5. 
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Results  of  Daily  Meteorological  Observations 
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Barometer  Readings  from  Ete-Oeservatioxs. 

The  absolute  maximum  in  the  month  -was  30'"- 169  on  the    6*h  .,  the  absolute  minimum  in  the  month 

was  29'" -699  on  the    3rd. 

The  second  maximum             , ,            -was  30'" •  137  on  the  loth  ;  the  second  minimum               , , 

was  29'"  -  944  on  the    Sth. 

The  third  maximum                , ,            was  30'°  •  050  on  the  i  sth  ;  the  third  minimum 

was  29'°- 77;  on  the  13th. 

The  fourth  maximum             . ,            was  30'"  •  053  on  the  20th  ;  the  fourth  minimum 

was  29'°- 752  on  the  i8th. 

The  fifth  maximum                 , ,            was  30'"  •  1 1 8  on  the  24th  ;  the  fifth  minimum 

was  29'" -936  on  the  21st. 

The  sixth  maximum                , ,            was  29'" -931  on  the  29th  ;  the  sixth  minimum                 , , 

was  29'°- 791  on  the  28th. 

The  range  in  the  month  was  o"'-47o. 

The  mean  for  the  month  was  29""954,  teing  o^"-  J93  higher  than  the  average  of  the  preceding  24  je 

rs. 

Tempekatcre  of  the  Air. 

The  highest  in  the  month  was  8 1°  ■  S  on  the  2  7th  ;  the  lowest  was  3 1  °  •  9  on  the  2nd. 

The  range            ,,             was  49°  ■  6. 

The  mean             , ,             of  all  the  highest  daily  readings  was  66^  •  3,  being  9°  •  3  higher  than  the  avei 

age  of  the  preceding  24  years. 

Themean             ,,             of  all  the  lowest  daily  readings  was  41° -5,  being  2°-7  /^'i/Afr  than  the  avera 

ge  of  the  preceding  24  years. 

1 

The  mean  daily  range  was  24°  "8,  being  (,"■(,  greater  than  the  average  of  the  preceding  24  years. 

i 

1 

The  mean  for  the  month  was  5  2°  •  3,  being  ;°  •  7  higher  than  the  average  of  the  preceding  24  years. 

1 

1 

1 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Yeah  1865. 
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ELECTRICITY. 

CLOUD.S  AND  WEATHER. 

MONTH 
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HOMIDITY    OF    THE    AlR. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  550-8  on  the  17th;  and  thelowest  was  31° -8  on  the  30th. 

The  mean          , ,               was  44^'  0.  teing  3°  -8  hujher  than  the  average  of  the  preceding  24  years. 

EhUic  Force  of  Vapour.— The  mean  for  the  month  was  oi"  ■  288,  being  0'"  •  039  yreatcr  than  tlie  average  of  the  preceding  24  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— 1)16  mean  for  the  month  was  i'"' i,  being  o'i' ■  ^  greater  than  the  average  of  the  preceding  24  years. 

Degree  of  Humidity.— The  mean  for  tlie  month  was  73  (tliat  of  Saturation  being  represented  by  100),  being  6  less  than  the  average  of  the  preceding 

24  years. 

Weight  of  a  Cubic  Foot  ofAir.—TXio  mean  for  tlie  month  was  542  grains,  being  i  grain  less  than  the  average  of  the  preceding  24  years. 

Clodbs. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  4'  2. 

OZONK. 

The  mean  amount  for  the  month,  on  a  scale  ranging  ti-om  0  to  10,  was  0-9. 

1           Wind. 

j              The  proportions  were  of  N.  6,  S.  5,  W.  j,  E.  7,  and  Culm  7.     The  greatest  pressure  in  the  monUi  was  2">'-  7  on  the  square  foot  on  the  16th  and  30th. 

|:          Rain. 

Fell  on   7  days  in  the  month,  amounting  to  o">'4o,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  i'°-34  less  than 

the  average  fall  of  the     | 

preceding  50  years. 

1 
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i;,u:oMr.n;r.  Rl-Uhngs  rnoM  EvE-Or.SEUVATioxs. 

The  first  muximum  i:i  the  montli  was  ly'^-y/iO  on  the     4th  ;  the  first  miuimum  in  the  month  was  29'" -651  on  the    3rd. 

'I  hf  sjcond  maximun>       ,,           was  2cV"  •  SijS  on  the    6th  ;  the  second  minimum          ,,        was  2(/°-527  ou  the    .:;th. 

The  thlrj  maximiru          ,,           was  2(;'" -8;  1  on  the  t^th  ;  the  absolute  minimum        ,,        was  2'j"--.u6  on  the  loth. 

The  absolute  maximum    ,,           was  30"' -2 19  on  the  20th  ;  the  fourth  minimum           ,,        was  29'"-4j5  on  the  15th. 

The  fifth  maximum          ,,           was  29'" -984  on  the  25th  ;  the  fifth  minimum              ,,       was  29'"- 796  on  the  22nd. 

The  sixth  maximum          ,,           was  29'" -82  2  on  the  aSth  ;  the  sixth  minimum             ,,        was  29"  •  721  on  the  28th. 

The  seventh  maximum     ,,           -was  29'"- 80S  on  the  31st ;  the  seventh  minimum         ,,        was  :9'"-573  on  the  2yth. 

The  i-arge  in  the  month  was  o'"-873. 

In 

Tlie  mean  for  the  month  was  29'"-  769,  being  o'"'O05  hnvcr  thau  tlie  average  of  the  preceding  24  years. 

1 

TiiAiir.nATiR?  OF  THE  Air. 

'i  he  highest  in  the  month  was  78- -5  on  the  21st;  the  lowest  was  3 1°'4  on  the  ist. 

Tic  incim              ', ',             of  all  the  highest  daily  readings  was  O^"^-  9,  being  3°-  4  higher  than  the  average  of  the  preceding  24  y 

ears. 

The  mean              , ,             of  all  the  lowest  daily  readings  was  46°"  3,  being  2°- 1  higher  than  the  average  of  the  jn-ocedi;ig  24 

jrears. 

'Ihe  uieaD  daily  range  was  2i°-('>,  being  i''-4  gi-cnter  than  the  average  of  the  prcccd"ing  24  years. 

The  mean  for  ihe  month  was  56°- 1,  being  f-2  higher  ihan  the  average  of  the  preceding  24  years. 

\i 

AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  IS 65. 
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IIUJIIDITV    OF    THE    Alfi. 

Temperature  vftlie  Dew  Pmiit. 
The  highest  in  the  month  was  59°  •  i  on  the  23rd  ;  and  the  lowest  was  37°"  2  on  the  1st. 
The  mean  , ,  was  4  7  °  ■  S ,  bein  g  i  °  ■  9  hiijlicr  than  the  average  of  the  precedi  ng  24  years. 

Eltislic  Force  of  Vapour The  mean  for  the  month  was  o'"-329,  being  o'" -026  yreaicr  than  the  average  of  the  preceding  24  years. 

Wclyhl  of  Vapour  in  a  Cubic  Fool  of  Air The  mean  for  the  month  was  f"-6,  being  oS'-  r  j/rcadr  than  the  average  of  the  preceding  24  years. 

Degree  of  Humidity.— Th.e  mean  for  the  month  was  73  (tliat  of  Saturation  being  represented  by  100),  being  4  less  than  tlie  average  of  the  preceding  24  years. 
Wciijht  of  a  Cubic  Foot  of  Air.~The  mean  for  the  month  was  534  grains,  being  8  grains  less  than  tlie  average  of  the  preceding  24  years. 
C1.0UUS. 

The  mean  amoimt  for  themontli,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6 '4. 

OZONIO. 

The  mean  amount  for  the  mouth,  on  a  scale  ranging  from  o  to  10,  was  I'l. 

WiNll. 

The  proportions  were  of  N.  3,  S.  1 1,  W.  1 1,  E.  2,  and  Calm  4.     The  greatest  pressure  in  the  month  was  io»"-o  on  the  square  foot,  on  ihe  30th. 

Eeil  on  I  •?  days  in  the  month,  amounting  to  4'"M;.  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  2'"- 25  ijreatcr  than  ilie  .- 
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Bakometeu  Eeabings  from  Ete-Observatio>;s. 

The  first  minimum  in  the   month  was  29'" -479  on  the  zui. 

The  absolute  maKimum  in  the  month  was  30'" -.558  on   the    Sth  ;    tlie  second  minimum          ,,              was  29'" -938  on  the  loth.      ' 

The  second  maximum             , ,            was  30'" •  293   on  the  1 2th  ;    the  third  miuimxmi             , ,               was  29'"- 930  on  the  23rd. 

The  third  maximimi                ,,             was  30'° -014  on  the  24th  ;    the  fourth  minimum          .,               was  ig'"- 886  on  the  25th. 

The  fourth  maximum              , ,            was  30'"  •  063  on  the  2  7th  ;    the  absolute  minimum       , ,               was  29'"  •  1 20  on  the  30th. 

The  range  in  the  month  was  i'"'-23S. 

The  mean  for  the  month  was  30'° -031,  being  o'"-  244  /m/her  than  the  average  of  the  preceding  24  years. 

TElttPEEATnRE   OF    THE   AlH. 

The  highest  in  the  month  was  87^-6  on  the  23rd;  the  lowest  was  41°- 2  on  the  12th. 

The  range             ,,             was46°-4- 

The  mean             , ,             of  all  the  highest  daily  readings  was  73°  •  6,  being  2=  •  7  /,lgha  than  the  average  of  the  preceding  24  years. 

Themean             ,,             of  allthe  lowest  daily  readings  was  49°-9.  teing  0^-2  /o»cr  than  the  average  of  the  preceding  24  years. 

The  mean  daily  range  was  23°-7,  bemg  3''-o  greater  than  the  average  of  the  preceding  24  years. 

The  mean  for  the  month  was  60^-2,  being  i°-2  hn/her  than  the  average  of  the  preceding  24  years. 

AT  THE 

Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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Humidity  of  the  Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  63°  • ;  on  the  6th  ;  and  the  lowest  was  4 1  "^  •  1  on  the  u  th. 

The  mean            , ,            was  So°"4,  heing  o°- ^  lower  than  the  average  of  the  preceding  24  years. 

{              Elastic  Force  of  Vapour.— The  mean  for  the  mouth  was  0'"  •  366,  being  0'"  •  006  less  than  the  average  of  the  preceduig  24  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  4'"'  i.  being  o^'- 1  less  than  the  average  of  the  preceding  24  years. 

Degree  of  Humidity.— The  mean  for  the  month  was  70  (that  of  Saturation  bemg  represented  by  100),  being  5  less  than  the  average  of  the  preceding  24  years 

Weight  of  a  Cubic  Foot  of  ^i>.— The  mean  for  the  month  was  534  grains,  being  3  grains  greater  than  the  average  of  the  preceding  24  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  s  •  9- 

Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  o"  6. 

Wuro. 

The  proportions  were  of  N.  9,  S.  3,  W.  6,  E.  6,  and  Calm  6.     The  greatest  pressure  in  the  month  was  3"'«-8  on  the  square  foot  on  the  ist. 

Rain. 

Fell  on  s  days  in  the  month,  amounting  to  2'°-  45,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"-  50  greater  than  the  aver,-.gc  foil  of  the 

precedmg  50  years. 

(ccxlviii) 
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Bar( 

)METi;u  Ke-idixgs  from  Eye-Observatioxs. 

The  first  maximum  in  the  month  was  29'"-957  on  the    3rd  ;  the  first  minimum  in  the  month  was  29'" 

•Sioonthe    4th. 

The  second  maximum         ,,          was  29'"-9i6  on  the    '5th  ;  the  second  minimum          ,,         was  29'" 

575  on  the  7th. 

The  third  maximum            , ,          was  29'"  •  764  on  the    9th  ;  the  third  minimimi              , ,         was  29'" 

-540  on  the  nth. 

The  fourth  maximum          ,,          was  29'" -902  on  the  12th  ;  the  fourth  minimum           ,,         was  29'" 

701  on  the  15th. 

The  fifth  maximum             ,,          was  29'° -890  on  the  1 6th  ;  the  fifth  minimum              ,,         was  29'" 

634  on  the  19th. 

The  sixth  maximum            , ,          was  29-" -723  on  the  20th  ;  the  sixth  minimum             , ,        was  29'° 

573  on  the  22nd. 

The  absolute  maximuui       ,,          was  30'"- 202  on  the  26th  ;  the  seventh  minimum        ,,        was  30'" 

014  on  the  27th. 

The  eighth  maximum          , ,          was  30'" •  1 1 7  on  the  zSth  ;  the  absolute  minimum        , ,        was  29'" 

443  on  the  3 1  St. 

The  range  in  the  month  was  o'"-  759. 

The  mean  for  the  month  was  29"'-  797,  bfing  o'"-ooO  loicer  than  the  average  of  the  preceding  24  years 

TEMPr.RATlTRE    OF    THE    AlR. 

■ 

The  highest  in  the  month  was  85°-o  on  the  15th  and  27th  ;  the  lowest  was  473-0  on  the  12th. 

1 

The  range            ,,             was  38° -o. 

m 

The  mean             , ,             of  all  the  highest  daily  readings  was  7!;°-  7,  being  2='-o  hiiflicr  than  the  avera 

je  of  the  preceding  24 

years. 

1 

The  mean             , ,             of  all  the  lowest  daily  readings  was  54°-3,  being  i°-  5  higher  than  the  averag 

of  the  preceding  24  ; 

1 

The  mean  daily  range  was  21"^ -4,  being  o°-6  greater  than  the  average  of  the  preceding  24  years. 

'J1:l-  mc.-,a  for  the  month  was  63°-8,  being  2°*i  higher  than  the  average  of  the  preceding  24  years. 
1 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISG.' 
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4,  ci  :  6,  ci,  ci.-cu        :  10,  cu.-s,  v 


th.-cl,  ci.-cu 


3,  ci. 


riuMiDiTV  OP  THE  Air. 

Temperature  of  the  Dew  Point. 
The  liiglicst  in  the  month  was  65°'8  on  the  17th  ;  and  the  lowest  was  44°-o  on  the  nth. 
The  wean  „  was  54°'  2,  being  o""  6  higher  than  the  average  of  the  preceding  24  years. 

Elastic  Force -af  Vapour. — The  mean  for  the  month  was  o"'*42i,  being  o'"-ooS  greater  than  the  average  of  the  preceding  24  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  48"  •  7,  being  o*'*  i  greater  than  the  average  of  the  preceding  24  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  72  (that  of  Saturation  being  represented  by  100),  being  6  less  than  the  average  of  the  precediag  24  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  527  grains,  being  i  grain  less  than  the  average  of  the  preceding  24  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6-5. 
Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  wiis  07. 
Wind. 

The  proportions  were  of  N.  4,  S.  7,  W.  14,  E.  i,  and  Calm  5.     The  greatest  pressure  in  the  month  was  8"""o  on  the  square  foot  on  the  7th  and  Sth. 
Rain. 

Fell  on  1 1  days  in  tlie  month,  amounting  to  2'" -2 7,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  tlie  ground  ;   being  o"'-32  less  than  the  average  fall  of  tbo 
preceding  jo  years. 
Elkctuicitv.— The  Electrical  apparatus  was  not  in  action  from  .Tuly  6  lo'i2,  and  iS  to  22. 
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Bako-meter  Readings  from  Ete-Obsektations. 

i 

The  first  maximum  in  the  month  was  29'"  •  63  7  on  the     i  st  ;  the  first  minimum  in  the  month  was  29'"  •  495  on  the    2nd. 

1 

The  second  maximum          ,,         was  2(/°-945  on  the     cth  ;  the  second  minimum         ,,           was  29'" -647  on  the    7th. 

I 

The  third  maximum             , ,         was  29'°  -834  on  the    8th  ;  the  third  minimum 

, ,           was  29'"-4i.^  on  the  nth. 

I 

The  fourth  maximum          , ,         was  29i"-699  on  the  12th  ;  the  fourth  minimum 

, ,           was  29"' -  568  on  the  1 2th. 

1 

The  fifth  maximimi              , ,         was  29'"  •654  on  the  13th  ;  the  fifth  minimum 

was29'°-583onthe  14th. 

1 

The  sixth  maximum             , ,         was  29"- 662  on  the  14th  ;  the  sixth  minimum 

,,           was  29'° -392  on  the  15th. 

■ 

The  seventh  maximum        ,,         was  29'" -696  on  the  17th  ;  the  seventh  minimum 

was29'°-633onthe  17th. 

■ 

The  eighth  maximum          , ,         was  29"'-8i4  on  the  19th  ;  the  absolute  minimum 

, ,          was  29'° -301  on  the  23rd. 

■ 

& 

The  ninth  maximum           , ,         was  ^o'-- 1 56  on  the  26th  ;  the  ninth  minimum 

was29"'-678onthe28th. 

■ 

The  absolute  maximum      , ,         was  30''>  •  166  on  the  30th  ;  the  tenth  minimum 

,,           was  29'°- 951  on  the  31st. 

■ 

The  range  in  the  month  was  0'"  •  865. 

m 

\ 

The  mean  for  the  month  was  29'"  -711,  being  0'=  •  0S3  hirer  than  the  average  of  the  preceding  24  years. 

I 

Temperature  of  the  Am. 

■ 

T 

The  highest  in  the  month  was  7S''-o  en  ilie  27th;  the  lowest  was  43°'2  on  the  3rd. 

■ 

The  range            ,,             was  34° -8. 

■ 

El 

Themean             ,,             of  all  the  highest  daily  readings  was  7o<'-9,  being  i  »•  9  7ou-cr  than  the  average  of  the  preceding  24 

years. 

111 

The  mean             , ,             of  all  the  lowest  daily  readings  was  5 1°  •  5.  being  1°  •  6  lower  than  the  average  of  the  precedmg  24 

-ears. 

111 

The  mean  daily  ranje  was  19° -4,  being  o°-  ^  less  than  the  average  of  the  preceding  24  years. 

V 

The  mean  for  the  month  was  S9°-9.  being  i"'='-4  lower  than  the  average  of  the  preceding  24  yea'-s 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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HCMIDITT    OF    THE    AlK. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  65°- 1  on  the  28th  ;  and  the  lowest  was  45°-  2  on  the  ist. 
The  mean  , ,  was  s3°'4>  being  o°"4  lotver  than  the  average  of  the  preceding  24  years. 

Elastic  Force  oj  Vapour. — The  mean  for  the  month  was  o'"'409,  being  o'"'oo9  less  than  the  average  of  the  preceding  24  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  45'^  "S,  being  oi^''- 1  less  than  the  average  of  the  preceding  24  years. 

Degree  of  Humiditi/.— The  mean  for  the  month  was  80  (that  of  Saturation  being  represented  by  too),  being  3  greater  than  the  average  of  the  preceding  24  years. 

Weight  of  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  529  grains,  being  the  same  as  the  average  of  the  preceding  24  years. 
CLonDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7-0. 
Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  fi-om  o  to  10,  was  o'O. 
Wind. 

The  proportions  were  of  N.  4,  S.  7,  W.  13,  E.  1,  and  Calm  C.     The  greatest  pressure  iu  the  month  was  6""*o  on  the  square  foot  on  the  1 7th. 
Rain. 

Fell  on  17  days  in  the  month,  amounting  to  3'"  "97,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  i'"'6o  greaierthan  the  average  fall  of 
the  preceding  5o  years. 
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mometers.read 

at  91"  A.M. 

OSLEII'S. 

SON'S 

ll 
il 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

5Ie.au 

Mean 

1 

1 

Mean      -g 

1 

8 

•ci 

|ii 

1 

1 

Daily 
Value 

Daily 

Value 

iiii 

|i! 

Daily      { 
Value.      1 

1 

m 

A.M. 

P.M. 

1 

< 

i 

1 

i„. 

0 

0 

0      1     0 

0 

0 

0 

0 

0 

r. 

0 

Uis. 

lbs. 

lb,,. 

mile. 

- 

S-pt.  1 

.. 

29-969 

70-6'  55-2 

61-4 

5I-2118-0 

49' • 

64-8 

64-2 

10-2 

18-7 

0-0 

+  2-4 

W:  NW 

NW  :  W 

1-0 

0-0 

0-0 

275 

o-oo 

2 

00-019 

80-1 

56-0  67-2 

59-5.27-8 

5o-4 

64-9 

647 

77 

19-2 

1-2 

+    8-5 

W 

NW:  WSW 

0-0'  0-0 

0-0 

182 

o-oo 

3 

30-009 

79' 1 

56-7  66-5 

59-6  123-8 

5o-o 

64-9 

647 

6-9 

•77 

0-0 

+    8-1 

WSW 

WSW 

0-0 

0-0 

0-0 

io5 

o-oo 

4 

29-978 

81-7 

54-9166-1 

6i-6'i3i-8 

5o-3 

65-9 

65-3 

4-5 

18-9 

0-0 

+    7-9 

Calm 

SW 

o-o 

0-0 

o-o 

i36 

0-00 

5 

F.i"ll 

3o-oo6 

79-0 

55-5:  65-9'  6o-o  123-7 

49-0 

66-1 

65-1 

5-9 

17-2 

0-0 

+   7-9 

ws\y :  w 

WSW 

0-0 

0-0 

0-0 

160 

0-00 

6 

'%'■-;■'■;;:- 

29-986 

78-5 

53-3  65-7  60-3124-0 

46-9 

666 

65-7 

5-4 

i6-o 

o-o 

+   7-S 

sw 

SW 

0-0 

o-o 

0-0 

81 

0-00 

7 

29-882 

83-7 

56-7  69-4  62-3  1 24-5 

5o-4 

66-9 

66-7 

7-1 

•97 

0-0 

+  11-6 

Calm 

SW  :   Calm 

o-o 

0-0 

0-0 

96 

o-oo 

8 

29-789 

86-0 

59-3  72-i|5S-8i3o-5 

57-7 

66-9 

66-9 

i3-3 

27-2 

0-0 1  + 1 4-3 

Calm 

SW 

o-o 

0-0 

0-0 

232 

o-oo 

9 

29-933 

76-1 

58-7  66-2  54-4'i23-8 

04-2 

67-8 

67-6 

II-8 

I  8-2 

2-9 

+   8-5 

W8W  :   W 

WSW 

0-0 

0-0 

o-o 

299 

0-00 

10 

29-997 

78-0 

57-9  66-0  60-2  117-2 

52-7 

66-7 

66-5 

5-8 

17-2 

0-0 

+   8-3 

^ysw  :  w 

W  :  WSW 

3-0 

0-0 

0-3 

353 

0-00 

II 

30-182 

76-6 

63-0  67-8  62-2  106-2 

59-4 

66-5 

66-3 

5-6 

11-4 

2-7 

•flO-2 

w 

W 

0-0 

0-0 

o-o 

106 

0-00 

12 

G";?alc?i"K'S'. 

30-258 

77"' 

58-2  66-8  57-7  110-4 

5o-4 

66-6 

65-7 

9'' 

.67 

1-0 

+     9-3 

Calm 

SE  :  S 

0-0 

o-o 

o-o 

94 

0-00 

i3 

3o-i56 

80-7 

57-9  67-6  58-3,123-8 

5o-4 

67-9 

66-7 

9-3 

20-2 

0-8 

4-10-3 

sw 

SW 

0-0 

0-0 

0-0 

80 

0-00 

•4 

30-109 

8o-o  52-3|  65-6  57-0  125-3 

47-0 

8-6 

20-7 

0-0 

+   8-4 

Calm 

SE  :  E 

0-0 

o-o 

0-0 

141 

o-oo 

3o-o38 

84-5 

54-8 

69-0 

54-5 

127-3 

44'4 

14-5 

30-9 

0-0 

+  M-9 

Calm  :   SSE 

S  by  E 

0-0 

0-0 

O'O 

143 

o-oo 

i6 

00-002 

85-3 

59-1 

7'7 

61-6 

127-9 

48-5 

68-2 

677 

lo-i 

20-2 

4-6 

+  14-8 

s 

W  :  N  by  E 

0-0 

o-o 

0-0 

1 33 

0-00 

17 

00-140 

79-1 

56-6 

66-6 

57-7 

124-0 

56-6 

67-9 

67-7 

8-9 

19-2 

0-0 

+   9-9 

NNE 

NNE  :  SE 

0-0 

O'O 

0-0 

99 

0-00 

18 

30-274 

77-6 

52-8 

63-6 

55-7 

123-3 

52-8 

67-4 

66-7 

7-9 

^l■6 

o-o 

+  7'i 

Calm 

NE:  SE 

o-o 

o-o 

o-o 

62 

0-00 

'9 

°  Nor'!  '"' 

O0-22I 

73-6 

52-8 

62-7 

56-2 

120-7 

45-6 

66-9 

66-3 

6-5 

16-9 

o-o 

+   6-5 

Calm  :   SE 

SE 

o-o 

O-o 

o-o 

124 

o-oo 

20 

29-958 

8i-2 

49'6 

64-1 

52-1 

127-0 

42-6 

66-4 

65-7 

12-0 

26-; 

o-o 

+   8-1 

Calm 

SW 

o-o 

0-0 

0-0 

2o5 

0-00 

21 

.. 

OO-053 

e-^-i 

54-0 

57-0 

52-6 

77-0 

47-5 

4'4 

10-3 

0-8 

+    1-2 

^Y  -.  NNE 

NNE 

1-5 

0-0 

0-1 

266 

o-i6 

22 

Apogee 

30-217 

66-2 

5i-6 

57-5 

48-8 

I  I  1-2 

45-0 

65-9 

65-4 

8-7 

i5-6 

2-8 

4-     2-0 

NNE 

NNE 

0-0 

o-o 

o-o 

143 

o-oo 

23 

3o-3o7 

68-8 

40-2 

54-7 

49-3 

1127 

33-2 

64-9 

647 

5-4 

19-4 

0-0 

-  0-5 

Calm  :  NE 

NE 

o-o 

0-0 

0-0 

192 

0-00 

24 

30-298 

70-0 

52-8 

59-8 

52-7 

114-5 

50-9 

64-9 

647 

7-1 

.4-6 

I  "4 

+   4-8 

NE:  E 

E 

0-0 

0-0 

o-o 

172 

0*00 

20 

30-244 

73-5 

47-2 

58-8 

53-1 

122-4 

39-0 

64-8 

64-4 

5-7 

18-4 

o-o 

+   4-0 

Calm 

ESE 

o-o 

o-o 

o-o 

,57 

o-oo 

26 

3o-o89 

76-0 

49'8 

61-3 

52-6I20-3 

42-4    64-6 

64-4 

87 

2  2-3 

0-0 

+   67 

Calm 

ESE 

0-0 

0-0 

0-0 

l32 

o-oo 

27 

D.c';,';:r.^s. 

29-951 

77-6 

47'9 

6.-5 

51-8126-1 

39-7 

64-4 

63-7 

97 

26-0 

0-0 

+   7'« 

Calm 

ESE 

0-0 

o-o 

0-0 

88 

o-oo 

28 

First  Qr. 

30-046 

74-0 

43-5 

57-7 

51-7  115-3 

34-8 

63-9 

63-7 

6-0 

19-7 

0-0 

4-   3-5 

Calm 

NE:  SE 

o-o 

o-o 

o-o 

l52 

0-00 

29 

3o-o57 

67-7 

49'o 

57-8 

52-5  101-5 

39-2 

63-9 

6Z-7 

5-3 

12-8 

o-o 

+   3-7 

Calm  :  ENE 

ENE  :  Calm 

0-0 

o-o 

0-0 

160 

o-oo 

00 

29-943 

67-4 

5^.».| 

fl4M3-4_ 

45-1 

63-4 

63-2 

7-1 

12-8 

2-2 

+  4-5 

Calm  :  NE 

NE  :   Calm 

o-o 

0-0 

0-0 

i3i 

o-oo 

JMc^ins 

30-071 

76-4 

53-6 

63-9 

55-9119-2 

47-5 

65-9 

65-5 

8-0 

18-8 

0-7 

4-   TO 

... 

•• 

Sum 
4699 

Sum 

o-i6 

Bahometer  I>ea 

DIKGS  FKOM    EyE-ObSERVATIONS. 

The  first  m 

iximum   in  the  month  was  30'"-o72   on  the  3rd;   the  first  minimum  in  the  month  wa. 

29'"-966onthe    4th 

The  second  r 

naxiraum             ,,          was  3o'" -020  on  the    5th  ;  the  absolute  minimum          ,,          wa. 

29'"-762onthe    8th 

The  third  m: 

ximum                ,,           was  3o'"- 286  on  the  12th ;  the  third  minimum               ,,          -n-a. 

29""982onthe  i6th 

Tlie  fourth  n 

aximum                ,          was  30'"- 291  on  the  tgth ;  the  fourth  minimum              ,,          wa 

29'" -880  on  the  2otb 

Tlic  absolute 

maximum           ,,          was  3o'"-323  on  the  23rd  ;  the  fifth  minimum                ,,          wa 

29"'-933on  the  27th 

The  sixlh  m 

ximum                ,  ,          was  30'" -081  on  the  28th. 

The  range  iu 

themonth  wasoi"-56i. 

r 

Tlic  mean  fo 

r  tlie  month  was  3o'"-o7 1,  being  o'""  254  lutjlicr  than  the  average  of  the  preceding  24  years 

TKT.lFF.nATUEE    O 

F  THE  Am. 

JE 

Tlie  liighest 

n  the  month  was  86'- 0  on  the  8th  ;  the  lowest  was  40°- 2  on  the  23rd. 

■ 

The  range 

was  45° -8. 

■ 

The  mean 

of  all  the  highest  daily  readings  was  76^-4,  being  9°  •  i  hlijher  than  the  average 

of  the  preceding  24  y 

ears. 

■ 

1 

Tlie  mean 

, ,             of  all  the  lowest  daily  readiugs  was  53°-  6,  being  4°-8  higher  than  the  average 

of  the  preceding  24  3 

ears. 

■ 

\l 

Thij  mean  da 

ily  range  was  22^-8,  being  4°-3  greater  than  the  average  of  the  preceding  24  years. 

p 

1 

Th"  mean  fo 

the  month  was  63°' g,  being  7^-0  higlicr  than  the  average  of  the  preceding  24  years. 

1 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 


(ccliii) 


1 

ELECTRICITY. 

CLOUD.S  AND  AYEATHER. 

MONTH 

and 
DAY, 

.865. 

A.M. 

P.SI. 

A.^L 

P.M. 

Sept.     1    i                  w 

;| 

0        :      w              10,  ci.-s,  cu.-s,  s,  v 

3,  ci,  ci.-cu,  h                :    10 

t 

1 

2    [ 

0     :     w      :     m         10,  ci,  cu,  ci.-s,  cu.-s 

6,  ci,  ci.-cu                    :  6,  ci,  ci-cu,  ci.-s                | 

3  ' 

1 

0                        0,  h 

3,  ci,  ci.-cu,  li,  V           :  0,  d,  h 

4 

w 

0     :     w     :      0           3,  ci,  cii,  li,  d 

4,  ci,  ci.-cu,  cu  :  4,  ci,  cu 

:  0 

5 

w 

w     :      0     :     w     j    10,  ci.-s,  s 

7,  ci,  ci.-cu,  h  :  vv,  ci,  ci.-cu 

2,  lu.-co 

6 

ra 

0     :     w     :      0           0,  li.-d 

4,  ci,  ci.-cu       :  0 

0,  m 

7 

0 

0        :       IV          i:     0                                     :   0,  li 

2,  b,  ci,  ci.-cu                :     3,  ci,  ci 

.-cu 

8 

0 

0                  '!     0                                                                                            0                          :     0,  V 

V,  th.-cl 

9 

0 

w                       V,  t.-s,  sl.-r                   :  4,  ci,  ci.-cu 

4,  ci,  V               -.10,  tb.-cl 

I,  ci,  ci.-cu 

lo 

0 

0                  1    10,  sl.-r                            :   10,  ci,  cu,  ci.-s,  cu.-s 

8,  ci,  ci.-s,  cu    :  v 

0 

II 

0 

0 

10,  cu.-s,  sl.-r 

10,  ci,  ci.-cu,  cu.-s          :  10,  sl.-r, 

cu 

12 

0 

0 

10,  th.-cl,  ci,  ci.-cu 

7,  ci,  ci.-cu,  cu,  li,  V     :     0 

13 

0 

0 

10,  ci.-s,  s 

5,  cu,  ci.-cu,  ci  :  0 

0 

•4 

w 

w                  j     0                                     :  0,  h,  sl.-f 
0        :      w          1     0,  li.-(l                          :  0 

0                                        :     0,  ms 

i3 

w 

0                                        :     0 

i6 

w 

0                        9,  ci,  ci.-s,  h 

2,  ci,  ci.-cu,  li,  V            :  8,  li.-cl, 

h 

'7 

vr 

w       :       0          j      I,  ci,  ci.-cu,  h 

0,  li                                   :  0 

i8 

0 

0        :       w          ,     0,  li.-d,  li                                                                         j     3,  ci,  ci.-cu,  cu,  li           :  0 

>9 

AV 

0        :       w               0,  Ih.-f                           :   2,  ci,  ci.-cu,  h,  d 

I,  ci,  ci.-cu         :  0                          : 

0,  m 

20 

vr 

w                       0                                      :  0,  h 

0,  li                                   :  0,  li,  ms 

21 

0 

° 

10,  r                                :  10,  sc,  c.-r 

10,  ci.-s,  cu.-s,  ci,  ci.-cu,  v:   10 

22 

0 

0 

I,  ci 

2,  ci,  ci.-cu                     :  0,  m 

23 

0 

0        :       w 

0,  f                                :   I,  ci.-cu 

4,  ci,  ci.-cu,  cu.-s:  0 

7,  li.-cl 

24 

0 

w       :        0 

6,  ci,  ri.-cu,  li.-cl 

0                                        :  0,  ms 

25 

0 

0     :     w     :     0 

0,  f,  h.-d 

0                                        :  0 

26 

m 

w       :       0 

0,  l,.-d,  f 

0                                           :  0,  ms 

27 

w 

W 

0,  h.-d,  f 

0                                      :  0,  m 

28 

w 

0 

0                                      :  0,  !i 

0,  h                      :  4,  ci.-cu,  cu,  h  : 

4.  ci.-cu,  d,  ir..> 

29 

0 

0 

10                                      :   10,  cu,  ci.-s,  V 

9,  ci.-s,  cu.-s,  ci,  ci.-cu  :  6,  cu,  ci 

-cu,  m 

3o 

0 

0 

9,  ci,  ci.-cu,  cu.-s 

8,  ci,  ci.-cu         :v,ci,  ci.-cu,  cu.-s: 

0 

Humidity  of  the  Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  66°- 3  on  the  7th  ;  and  the  lowest  was  47°- 8  on  the  iSth. 

The  mean             „               was  5s°-9,  being  5°-o /i/(//.tfr  than  the  average  of  the  preceding  24  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o'"-447  being  o'"-o69  </rcater  than  the  average  of  the  preceding  24  j-ears. 

Wcii/ht  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  56"'  0,  being  o^^-S  yreuter  than  the  average  of  the  preceding  24  years. 

Degree  of  Humidity.— Tie  mean  for  the  month  was  76  (tliat  of  Saturation  being  represented  by  100),  being  5  less  tlian  tlie  average  of  the  preceding  24  years. 

Weight  of  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  531  grains,  being  3  grains  less  than  the  average  of  the  preceding  24  years. 

i 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  3-2. 

Ozone. 

The  mean  amount  for  the  mouth,  on  a  scale  ranging  from  0  to  10,  was  0-4. 

Wind. 

The  proportions  were  of  N.  4,  S.  6,  W.  7,  E.  5,  and  Cahn  8.     The  greatest  pressure  in  the  month  was  3""-o  on  the  square  loot  on  the  loth. 

Eain. 

Foil  on   I  day  in  the  mouth,  amounliug  to  o'-  16,  as  measured  iu  thesimple  cylinder  gauge  partly  sunk  below  the  ground  ;  beimr  2'"-  2S  /.<»•  thai,   the  aver.i-e 

f;ill  of  t):c 

preceding  50  ycMrs. 

(ccllv) 

Results  of  Daily  Meteorological  Observations 

i    i 

Headings  of  Thermometers. 

\m  1 

"Wind  as 

deduced  from  Anemometers.                    I 

II 

m 

Difference       ^S&     | 

II 

fli 

g-3 

In  the  Water 
of  the  Thames, 

by  Sel^Ss- 

tenng  Ther- 

mometers.read 

at  9"  AM. 

between 
the 

«i- 

Oslee's. 

r-r- 

MONTH 
and 
DAY, 
,865. 

Phases 

of 

the 
Moon. 

1  ^-^ 

i 

Dry. 

Dew 

Point. 

1 
1 

ii 

Dew  Point 

Temperature 

and 

Air  Temperature. 

lill 
1111 

General  Direction. 

Pressure       | 
in  lbs. 
on  the 
square  foot. 

1 

ill 

1 

Mean 

Mean 

i 

■s 

Mean 

1         . 

0 

C-' 

1 

i 

1 

Daily 
Value. 

Daily 
Value. 

2 

•a 

iS 

s 

1 

Daily 
Value. 

1  1  m 

A.IL 

P.M. 

1 

ii 

r^ 

|il 

in. 

0 

0 

0           00             0       ■      ° 

c 

0 

0 

0 

"^ 

lbs. 

lbs.    1  mllci 

i„. 

Oct.   1 

29-812 

70-6 

52-3 

59-0;  52-2,  II8-2     48-7  ,62-9 

62-7 

6-8 

20-9  0-2 

+   5-1 

Calm 

ESE 

o-o 

0-0 

0-0;  i58 

0-00    ; 

2 

2g-8i5 

71-7 

47-9 

5q-8,55-l   il7'o    3q-7    62-q 

62-7 

47 

16-4  0-0 

4-  6-0 

Calm  :  ESE 

ESE:E 

o-o 

0-0  j  0-0 

164 

o-oo 

3 

In  Equator 

3o-02i 

70-4 

51-9159-8  54-5  II 0-1'  5o-o   62-6 

62-4 

5-3 

14-6 

0-0 

+  6-1 

E 

ESE 

0-0 

o-o 

0-0 

i33 

0-00 

4 

Full 

30-007 

71-2 

40-9 

54-8 

02-7    110-4'    32-2     62-4 

6i-2 

2-1 

19-6 

0-0 

+    1-3 

Calm 

ESE 

o-o 

0-0 

0-0 

1 63 

o-oo'  ' 

T 

Perigee 

29-001 

66-5 

43-8 

54-4 

44-2  112-1,  37-1    61-9 

60-7 

10-2 

21-4 

0-0 

+    i-i 

Calm  :   ESE 

ESE 

0-5 

0-0 

0-0 

i56 

o-oo| 

6 

29-861 

66-4 

41-5 

54-2 

46-5 

1 10-7:  30-4 

60-8 

597 

77 

14-8 

0-0 

+    1-3 

Calm  :  SE 

SE  :  Calm 

0-0 

0-0 

o-o 

177 

o-oo 

29-704 

65-2 

40-3 

53-7 

43-g 

88-7,  36-7 

59-9 

59-2 

9-8 

22-0 

0-0 

4-    1-2 

Calm  :  SE 

ESE 

1-0 

O-O 

0-0 

196 

o-oo 

8 

29-317 

70-6 

49-6 

57-6 

53-4I  iii-oj  45-8 

58-9 

58-7 

4-2 

14-4 

0-0 

+   5-5 

Calm 

SSE 

1-5 

0-0 

0-0 

143 

o-io; 

9 

Grca'tM 
D.clinMfon  N 

29-207 

66-2 

54-6 

58-9 

57-6|    81-7,  50-7 

59-9 

59-7 

1-3 

6-8 

0-0 

+   7-1 

SSE 

Calm:  W 

0-0 

0-0 

0-0 

90 

0-441 

10 

29-167 

68-1 

49-3 

57-5 

54-q,  1 1 2-2,  43-2 
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0-0 

0-0 
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NE 
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0-0 
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0-0 

0-6 
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W 
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0-00 

26 

29-219 
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1-9 
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0-0 
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0-2 
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SW 
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0-0 
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28 
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28-7 
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N 
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0-02 

-9 
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47-9 
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0-0 
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3o 
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0-9 
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SW 

SW 
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0-45 

3i 

In  Equator 
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45-9 
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0-0 
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NE 

N 
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0-0 
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3-9 
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+  0-7 

•- 

7037 

Sum    1 
5-90: 

Barometer  Readings  fuom  Eye-Obseeyatioss. 

The  first  minimum  in  the  month  was  29'" -788  on  the     ist. 

The  absolute  maximum  in  the  month  was  30'"  •  074  on  the    3rd  ;  the  second  minimum        ,  ,         was  29'"  •  oSq  on  the  1 1  th. 

The  second  maximum           , ,           was  29"'-87o  on  the  isth  ;  the  third  minimum            , ,         was  28"'-886  on  the  18th. 

The  third  maximum              , ,           was  29'°'505  on  the  21st  ;  the  fourth  minimimi        , ,         was  29'°-  220  on  the  22nd. 

^ 

The  fourth  maximum          ,,          was  29'° •  561  on  the  23rd  ;  the  fifth  minimum            ,,         was  29'"- 258  on  the  24th. 

" 

The  fifth  maximum                ,,          was  29^"- 722  on  the  25th  ;  the  absolute  minimum      ,,         was  28'"-849  on  the  27th. 

The  sixth  maximum               , ,          was  29'"-6g8  on  the  2Sth  ;  the  seventh  minimum      . ,         was  29'° -003  on  the  29th. 

The  seventh  maximum          , ,          was  29"" •  1 50  on  the  29th  ;  the  eighth  minimum         , ,         was  28'° ■  992  on  the  30th, 

The  range  in  the  month  was  i"'-22S. 

The  mean  for  the  month  was  29'='-44o,  being  o">-256  foucr  than  the  average  of  the  preceding  24  years. 

Temperatcre  of  the  Air. 

The  highest  in  the  month  was  7 1^-  7  on  the  2nd  ;  the  lowest  was  33- •  5  on  the  20th  ;  and  the  range  in  the  month  was  38°-  2. 

The  mean               , ,             of  all  the  highest  daily  readings  was  60'  ■  0,  being  i  °  •  3  liiyher  than  the  average  of  the  preceding  24  y 

^rs. 

The  mean              ,  ,            'sf  all  the  lowest  daily  readings  was  43='  7,  being  0^-4  lower  than  the  average  of  the  preceding  24  yea 

rs. 

The  mean  daily  range  was  i6='3,  being  i^-j  greater  than  the  average  of  the  preceding  24  years. 

The  mean  for  the  month  was  50--9,  being  0'  -4  hii/Iicr  than  the  average  of  the  preceding  24  years. 

r 

1 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year 

186.^.                                                             fcclv) 

MONTH 

ELECTRICITY. 

CLOUDS  AND  WEATHER. 

and 
?=              DAY, 

;=               .865. 

" 

A.M. 

P.M. 

A.M. 

P.M. 

•00           Oct.     I 

■00                      2 
■00       ,                3 
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w 
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10,  th.-f 
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■00                     5 

\v 

w 

0                                      :     0 

0                                         :     0,  h.-d 

™      •               6 

w 

0       :       w 

0,  d 

0                                         :     0 

i              7 

w 

0 

0,  h.-d                               :     0 

0                                         :  V,  ci,  ci.-cu,  m 

8 

0 

0 

V                        :    10,  oc.-r              :   10,  s,  ci.-s,  sl.-r 

7,cu,ci.-cu,cu.-s:   io,l,r                      :   10,  h.-r 

9 

0 

0        :        w 

7,  ci.-cu,  ci.-s,  ci,  sL-r 

10,  oc.-r              :   10,  li.-r               :    10,  c.-Ii.-r 

o'lll      ,              10 

0 

0     :      w     :     0 

10,  c.-r                                :   10,  cu.-s,  s 

5,  ci,  ci.-cu,  cu.-s,  oc.-r  :    10,  c.-r 

o'i3     ,             1 1 

0 

0 

10,  e.-r                              :  vv,  oc.-shs 

io,cu.-s,cu,n,sl.-r:  v,  cu,  ci                     :   v,  1 

O'0(j      ;               12 

0 

0 

8,  cu,  ci.-cu,  ci 

6,  cu,  ci.-cu,  ci.-s  :     0                             :      0,  m 

07.:                     1 3 

OX!                              14 

0 
0 

w        :        0 
0 

0,  h.-d,  sl.-f,  h 
4,  th.-f,  h.-d,  ci 

5,  ci,  ci.-cu.  h  :  v,  th.-cl,  m         :   10,  th.-cl,  h.-d 
9,  ci.-cu            :   10,  th.-f              :    10,  oc.-r 

o'co;                   1 5 

0 

0 

10,  sl.-r                               :   10 

10                             :     9.  V                        :   8,  ei,eu,C!.-s,h.-d 

o'to                   1 6 

w 

w       :        0 

10,  th.-f 

10,  ci,  ci.-s                         :   10,  sl.-r 

o',i                   18 

0 
0 

sP,sN,sps,g.-cur  :  w 
0        :     TvN 

10,  sl.-r               :   10,  h.-r               :     8,  ci.-cii,cu.  ci 
10,  h.-d,  sL-f,  r 

6,  ci.-cu,  cu,  vv,  r          :     0 
10,  c.-r                                :   10,  c.-r,  oc.-h.-shs 

1x1                   19 

0 

0 

10,  li.-r                              :   10,  c.-h.-r,  sc 

10,  c.-h.-r,  sc                     :     0,  m 

O'K                              20 

o,h 

5,  ci.-cu,  ci.-s,  cu            :     0 

O'l;                      2 1 

10,  r 

10,  sl.-r              :  vv,  ci.-cu           :   10,  sL-f,  h.-d 

,.„                           2  2 

10                                         :   10,  h.-r 

10,  th.-r   sc        :   10,  h.-r               :   10,  c.-h.-r 

O'l:                     23 

10,  c.-r                                :   10,  c.-r 

10,  oc.-r                              :   10,  oc.-r 

ffi;                    24 

10,  r                    :    10,  c.-r                :    10 

3,  ci,  ci.-cu       :  v,  shs.-r              :     0 

25 

2   ci,  ci.-cu,  cu.-s 

q,  ci,  ci.-s,  cu.-s              :     0 

26 

0                                         :   10,  h.-r 

10,  c.-h.-r                           :     0,  V,  1 

oxi      ,              27 

2,  ci 

4,  T,  h.r,  w          :   r,ci.-s,ci.-cu,cu.-s,l ;     7,  ci.-s,  1,  sl.-r 

OX!                              28 

10,  r                                  :     7,  ci,  ci.-s,  ci.-cu 

I,  ci,  ci.-cu,  h                  :   10,  ci.-s,  lu.-co 

o'li    .           29 

10                                      :   10,  r 
10,  r 

10,  c.-r                :  V                           :     4.  ci 
10,  c.-r                :  V,  tli.-r,  1            :    10,  h.-r 

O'N        1                    3  J 

10,  th.-r                              :   10,  th.-r 

10,  oc.-r             :    10                         :     7,  ci.-cu 

JC! 

"                 Hdmidity  of  the  Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  Co'-o  on  the  9th  ;  and  the  lowest  was  3o°'8  on  the  28th. 

The  mean            ,  ,            was  47°-  0,  being  o'^'  7  hu/lier  than  the  average  of  the  preceding  24  years. 
Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o"-323,  being  o'°-oo7  tjreater  than  the  average  of  the  preceding  24  years. 
Weiyht  of  Vapour  in  a  Cubic  Foot  of  Air.—lhe  mean  for  the  month  was  3^' -6,  being  oS'- 1  less  than  the  average  of  the  preceding  24  years. 
Degree  of  HumiiUti/.— The  mean  for  the  month  was  87  (that  of  Saturation  being  represented  by  100),  being  the  same  as  the  average  of  the  preceding  24  years. 
Weii/ht  of  a  Cubic  Foot  of  ^i>.— The  mean  for  the  month  was  533  grains,  being  6  grains  less  than  the  average  of  the  preceding  24  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  6-2. 

OZOXE. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  o-8. 

"Wind. 

The  proportions  were  of  N.  3,  S.  7,  W.  8,  E.  j,  and  Calm  8.     The  greatest  pressure  in  the  month  was  2o""-o  on  the  square  foot  on  the  25th. 
Rain. 

Fell  oni  9  day  sin  the  month,  amounting  to  5i"- 90,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground ;  being  3«- 14  j/rra/cr  than  the  average  fall  of  the 
preceding  50  years.                                                                                                                                                                                                                                                                       1 
(          Ei.ECTUiciTv.  -  The  electrical  apparatus  was  out  of  action  from  October  20  to  ^  1 .                                                                                                                                                             I 
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Results  of  Daily  Meteorological  Observations 
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8|        .. 
9 
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45-0  50-4 
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Dew  Point 

Temperature 

and 

Air  Temperature. 
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WlKD  A3  DEDUCED  FKOM   AnEMOMETEKS. 


General  Direction. 
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NE 
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SE 
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SE 
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Pressure 

in  lbs. 

on  the 
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0-0  '  160 
O-o'  149 
O-O    139 


0-4]  327 

0-2 ,  291 
0-2  ,  242 


0-0    190   o-( 
0-0    172    o-oo 

Q-O      182     O'OO 

0-4'  229 

0-0    245 


o-o  238 

0-4  297 

00  245 

I-I  469 

07  347 

0-6  414 

4-7  632 

0-8  354 

2-2  440 

ri  504 

0-3  220 

0-0  237 

0-4'  196 

0-0  222 
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B.vnoMETER  I!E.vr>ixGS  FP.03I  Eyt.-Oesekvatioxs. 

The  first  maximum  in  the  month  iras  29'°-877  on  the 


the  first  minimum  in  the  month   -n-as  29' 


30'" -073  on  the    5th  ;  the  second  1 
was  .io'°-32j  on  the  12th  ;  the  third  ) 
was  30'°-  220  on  the  15th  ;  the  fourth  minii 
was  30'" -024  on  the  18th  ;  the  absolute  1 
was  29'"-357  on  the  23rd;  the  sixth  minimum 
was  29'" -430  on  the  24th;  the  seventh  minimum 
was  29'"-  602  on  the  27  th  ;  the  eighth  minimum 


814  on  the  2nd. 
was  29'" -798  on  the  8lh. 
was  29'" -93 1  on  the  14th. 
was  29'" '543  on  the  17th. 
■was  28'"-S22  on  the  22ad. 
was  29'°- 157  on  the    24th. 

was  28'" -99 


I  the  25th. 
the  28th. 


The  second  maximimi 

The  absolute  maximum 

The  fourth  maximum 

The  fifth  maximum 

The  sixth  maximimi 

The  seventh  maximum 

The  eighth  maximum 

Tiie  range  in  the  month  was  : 

The  mean  for  the  month  was  : 

IPKr.ATCKE    OF   THE    AlK. 

T!ie  highest  in  the  month  was  56^-4  on  the  24th  ;  the  lowest  was  si'-o  on  the  5th. 

Tl-.e  range  ,,  was  2 5° -4. 

The  mean  ,,  of  all  the  highest  daily  readings  was  50' -8,  being  1° 

The  mean  , ,  of  all  the  lowest  daily  readings  was  38'-  7,  being  i°-3  higher  than  the  average  of  the  preceding  24  years. 

The  mean  daily  range  was  1 2'- 1.  being  o'^-.i.  greater  than  the  average  of  the  preceding  24  years. 

Til?  meiin  for  the  mo:i!h  was  44--S,  being  o""-8  higher  than  the  average  of  the  preceding  24  ye;ir5. 


-720,  being  1 


I  lo:c 


■  than  the  average  of  the  preceding  24  ye 


tighcr  than  the  average  of  the  preceding  24  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 
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ELECTRICITY. 

1                                                                      CLOUDS  AND  WEATHER. 

MONTH 

' 

and 
DAY, 

1865. 

A.M. 

P.M. 

A.M. 

P.M. 

Nov.     I 

5,  ci,  cu                                    ci.-s,  h.-fr,  h 

10,  sl.-r                             :   10,  h.-d,  sl.-f 

2 

0       :       w 

0,  h,  h.-fr 

7,  ci                  :     6,  ci,  ci  -s,  v     :   10,  v 

3 

0 

0       :       w 

10,  h.-r                             :     0,  h,  f 

2,  ci,  h                             :     0,  th.-f,  h.-fr 

4 

0 

w       :       0 

1 

0,  th.-f,  h.-fr 

0,  h,  f                                :     0,  f 

3 

0 

w 

0,  th.-f                            :     6,  ci.-s,  ci.-cu,  cu,  f 

3,  V,  ci,  ci.-cu  :     0                        :     0,  h.-fr 

6 

w 

w 

9,  ci,  ci.-s,  h.-fr 

10,  sl.-r              :     V,  ci.-s               :     3,  h.-d,  ci.-s 

7 

w 

0 

10,  fl,  sl.-r 

10,  ci.-s,  oc.-shs               :  10,  oc.-shs 

8 

0 

0       :       w 

10,  h.-shs                           :     0,  ci,  v 

10,  cu.-s,  ci.-s                   :     vv,  th.-el,  m 

9 

0 

0   :  sN,sp,g.-cur  :  w 

2,  li.-cl,  ci 

ID,  oc.-shs                         :     0,  ms 

10 

0 

VT      :        0 

0                                     :     0 

0                         ;      2,  ci,  ci.-cu       :     0,  f 

II 

m 

m 

0,  d                                 :   10,  cu.-s,  s,  sl.-f 

10,  ci.-s                             :  10,  ci.-s 

12 

m 

m 

0,  sl.-f 

0                        :     0                        :     4,  ci,  ms 

i3 

m 

w      :        0 

0,  ms                               :     0 

2,  ci                                 :     0 

14 

w 

m     :     0     :     w 

10,  h.-fr 

10                                       :   10,  m.-r 

i5 

w 

w     :     0     :     w 

10,  oc.-shs                        :   10,  oc.-shs,  v 

4,  ei,  ci.-cu,  cu.-s           :     0.  m 

i6 

w 

m 

10,  ci,  ci.-cu,  s,  h.-fr 

10                         :     9,  ci,  ci.-s          :   10 

17 

0 

wN     :       0 

10,  r 

10,  c.-r               :   10                        :     0,  m 

18 

w 

w       :       m 

0                                      :     0,  V 

9,  li.-cl,  h         :     0,  ms                 :     0,  m 

'9 

w 

w       :       0 

10,  si.-r 

10,  w,  shs.-r                     :   10,  oc.-r 

20 

10,  oc.-r                            :  10,  so,  oc.-r 

9,  V,  ci,  ci.-s,  cu               :   10,  sl.-r,  cu,  cu.-s,  s 

21 

10,  r                                    :   10,  r 

10,  ci,ci.-s,cu.-s,v,sl.-r,m:     v,  oc.-shs,  m 

22 

8,  cu.-s,  ci.-s,  sc,'r,  vv,  st.-w 

5,'ci,ci.-cu,cu,st.-w,sc,shs.-r  ;     0,  1,  w,  m 

23 

5,  li.-cl,  ci,  w 

10,  ci,  ci.-cu,  ci.-s,  h        :   10,  ci.-s,  oc.-r 

24 

10,  vv,  oc.-shs,  ci,  li.-cl,  sc,  sl.-w 

2,li.-cl,st.-w,oc.-shs:     0,  ms                  :     0,  1,  ms 

25 

10,  ci,  ci.-s,  th.  cl 

10,  sc.-r                              :    10,  oc.-shs,  w 

26 

10,  h.-sqs,  r                     :     0,  v,  li.-cl 

3.  h.-cl                              :      1,  li.-cl,  d,  m 

27 

0,  f,  h.-fr 

4,  li.-cl,  ci         :     vv,  th.-cl           :   10,  th.-cl,  sl.-r 

28 

0 

0      :   wN   :     w 

8,  ci.-s,  oc.-shs 

10,  sc,  r                              :    10,  oc.-shs 

29 

0 

0       :      m 

10                                        :    10,  oe.-r 

10,  oc.-r                              :   10,  sl.-r 

3o 

w 

m 

10                                      :     gt.-glm 

10                       :     8,  ci,  cu,  ci.-s  :   10,  th.-cl,  v 

HUMIDITT    OF    THE    AlR. 

Temperature  of  the  Dew  Point. 

The  higliest  in  the  month  was  530-4  on  the  17th  ;  and  the  lowest  was  32°-8  on  the  4th. 

The  mean          ,,               was4i''-4,  being  I'-J  Iwjher  than  the  average  of  the  preeedmg  24  years. 

ElaUic  Force  of  Vapour.  -The  mean  for  the  month  was  oi«-  2f.i,  being  o'"-oo9  yrcater  than  tlie  average  of  the  preceding  24  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  3'"-o,  being  o-'-  2  yreater  than  the  average  of  the  preceding  24  years. 

Degree  of  Humidity.— The  mean  for  the  month  was  88  (that  of  Saturation  being  represented  by  100),  being  i  less  than  the  average  of  the  preceding  24  years. 

Weight  of  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  546  grains,  being  2  grains  less  than  the  average  of  the  preceding  24  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  6'  2. 

OZOXE. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  O'S. 
Wind. 

The  proportions  were  of  N.  5,8.  11,  W.  7,  E.  4,  and  Calm  3.     The  greatest  pressure  in  the  month  was  25"" -o  on  the  square  foot  on  the  22nd. 

Rain. 

Fell  on  18  days  in  the  month,  amounting  to  2»-  39,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  beldw  the  ground  ;  being  0'°  -04  less  than  the  average  fall  of  the 

preceding  t,o  years. 

Electricity.— The  Electrical  apparatus  was  not  in  action  on  November  1,  and  from  November  20  to  27. 
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Results 

OF   D.\ILY 

Meteouological  Observations 

j 

U^ 

Re.idisgs  of  Thermometers. 

Difference 
between 

i 

WiSD   AS 

deduced  FROM   ANEMOMETERS. 

Si 

t-° 

g  = 

0 

S. 

tOB.N- 

1 M 

Dry. 

Dew 
Point. 

IS 

1 

In  the  Water 
of  the  Thames, 

terjngTher- 

mometei-s.read 

at  9"  A.M. 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 

ii 

{111 

30N3 

.=  •2 

1^ 

MOXTII 

and 

]1AY, 

I'ha-scs 
of 
the 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

3-- 

,,S65. 

Moon. 

tjj 

lit 

ilil 

m 
3 



~^_S- 

II- 

Mean  lloan 

^ 

^ 

Mean 

5 

i 

III 

1    1 

Daily  Daily 
Value.Value. 

11 

1*2 

s 

1 

Daily 

ralue. 

1 

A.M. 

P.M. 

i 

1 

1 

;  J  ; 

m 

m. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

° 

11. 

11,^ 

11,5. 

miles. 

in. 

Dee.   I 

Perigee 

29-858 

48-5 

40-8 

44-3  41-9 

67-8 

38-0 

2-4 

4-8 

o-o 

+     2-2 

XXE 

E 

o-o'  o-o 

0-0 

134 

o-o5 

2 

FuU^ 

29-622 

45-0 

37-6 

41-6  37-0 

70-0 

3i-8 

4'' 

5-5 

07 

4-  0-6 

SE 

SE 

l-o'  0-0 

0-0 

187 

o-oo 

3 

29-406 

46-8 

37-3 

42-0 

40-1 

577 

33-0 

1-9 

4-2 

o-g 

-  0-3 

SK 

SE 

0-0  o-o 

0-0 

212 

o-oi 

4 

29-169 

5o-q 

39-2 

46-3 

42-8 

65-1 

H-7 

3-5 

7-3 

o-o 

+  4"» 

SE 

SSE  :  SW 

4-0  o-o 

0-4 

291 

o-o3 

29-543 

49'5 

41-3 

45-9 

42-9 

56-1 

37-4 

46-0 

43-7 

3-0 

5-3 

0-0 

+  3-7 

SW:   S 

s 

0-0  0-0 

0-0 '  186 

o-oi 

6' 

29-860 

51-9 

44'9 

48-7 

47-2 

58-5 

44-1 

46-0 

42-7 

1-5 

4-0 

o-o 

4-  6-6 

s 

s 

1-80-0 

0-1     302 

o-oi 

7  ' 

30-097 

52-7 

48-9 

5o-5 

48-6 

53-2 

477 

45-5 

43-7 

1-9 

2-6 

0-0 

+    8-5 

ssw 

SW 

2-5  o-o 

0-2  147 

0-16 

8  j        '.  '. 

30-392 

5i-3 

43-3 

46-9 

44-1 

58-4 

39-3 

45-7 

447 

2-8 

4-2 

1-1 

4-   5-2 

W  :  Ciilm 

SW  :  Calm 

0-0:  0-0 

0-0  I    74 

o-oo 

9         •• 

3o-36o 

477 

42-6 

45-1 

43-8 

52-5 

40-5 

46-0 

45-2 

1-3 

2-1 

0-0 

+   3-8 

W  :   Calm 

Calm 

o'o'  0-0 

0-0 

62 

o-oo 

,0     L„.Q„«r.e^r; 

30-449 

44-8 

38-5 

42-1 

40-2 

5ro 

35-8 

46-0 

45-7 

1-9 

4-0 

0-0 

+    i-i 

Calm 

WSW  :  Calm 

0-0|  0-0 

O'O 

68 

o-oo 

111 

30-528 

46-9 

35-0 

41-9 

37-5 

63-9 

3i-o 

46-0 

45-2 

4"4 

6-4 

0-0 

+     1-2 

Calm 

XE 

0-0 

0-0 

o-o 

137 

0-00 

" 

00-446 

43-3 

3+-5 

39-9 

34-0 

52-8 

3i-8 

45-0 

447 

5-9 

8-1 

0-3 

—    07 

XE 

XE 

1-0 

0-0 

0-0 

i5i 

o-oo 

lO 

Apogee 

3o-33o 

40-5|  32-7 

36-9 

32-7 

57-8 

26-8 

45-0 

43-7 

4-2 

6-0 

0-3 

-  3-6 

NNE 

X  by  1- 

o-o 

o-o 

0-0 

121 

o-oo 

'  + 

30-298 

44-6  34-9 

40-4 

35-8 

52-2 

2  8-4 

45-5 

43-4 

4-6 

6-8 

0-5 

o-o 

X  :  NW 

NNW 

0-6 

o-o 

0-0 

265 

0-00 

i5 

30-555 

42-7  35-1 

38-4 

32-9 

48-9 

3o-7 

45-0 

42-7 

5-5 

9-0 

2-6 

-    1-8 

N  by  E 

N 

ro 

0-0 

0-0 

188 

0-00 

i6 

3o-5oo 

43-5  29-9 

38-4 

35-0 

48-2 

24-2 

43-0 

4'7 

3-4 

5-5 

o-o 

-   1-6 

Wby  S 

W:  NW 

o-o 

o-o 

0-0 

144 

o-oo   , 

'7 

30-465 

45-2  40-0 

43-5 

36-6 

45-5 

39-1 

42-0 

40-7 

6-g 

8-1 

'•4 

+  3-7 

Calm  :  N 

^ 

o-o 

o-o 

o-o 

83 

o-oo    1 

i8 

Gr.a.^<,D.c.S. 

3o-3i8 

44-3  38-9 

41-2 

37-6 

49-2 

33-3 

42-0 

407 

3-6 

5-7 

1-2 

4-    1-6 

Calm 

SE 

o-o 

0-0 

0-0 

58 

0-00 

•9 

30-119 

47-0  37-7 

42-6 

40-1 

78-5 

35-0 

42-0 

40-7 

2-5 

4-8 

0-0 

4-   3-2 

Calm  :   SE 

^V 

o-o 

o-o 

0-0 

227 

o-oo 

20 

3o-o8i 

48-5I  39-0 

447 

43-2 

53-4 

37-1 

43-9 

41-2  1   1-5 

3-4 

0-0 

+   5-6 

SW 

SW 

2-6 

0-0 

0-3 

262 

O"00 

21 

3o-i6o 

5i-3  42-1 

47-6 

44-5 

79-0 

39-0 

44-0 

41-7    3-1 

5-7 

0-0 

+   8-8 

SW 

SW 

1-5 

o-o 

o-i 

264 

o-oo 

22 

30-196 

48-9  37-0 

40-3 

35-3 

49 'o 

36-6 

42-0 

41-2     5-0 

9-3 

2-8 

+    1-8 

S  :  SSE 

SW 

o-o 

0-0 

o-o 

1 55 

o-oo    ' 

23 

30-253 

42-0  34-8 

38-7  35-2 

47-0 

34-8 

41-2 

40-3 ;  3-5 

5-7J   1-8 

+  0-6 

SW  :  S 

s 

o-o 

0-0 

0-0 

87 

0-00 

24 

In  Equator. 

30-276 

35-71  29-2 

32-3  3 1-6 

39-2 

29-1 

41-0 

40-6  j  0-7 

2-2 

0-0 

-  5-5 

SSE 

Calm 

o-o 

„.o 

0-0 

112 

0-00 

25 

First  Qr. 

.^,0-255 

47-2,34-7 

1 
42-4' 4'-' 

5i-8 

347 

42-0 

407    "'-s 

2-5 

0-3 

+  4-8 

SW 

SW 

0-5  o-o 

0-0 

3o5 

0-00 

26 

30-090 

48-8  39-5  45-5,  43-5 

56-2 

36-0 

43-0 

41-7'    2-0 

5-0 

o-o 

+   8-1 

SW 

ssw  :  SW 

1-5  0-0 !  0-2   226 

0-02 

27 

3o-i6i 

43-7,  34-1136-9  35-8 

46-0 

28-1 

43-0 

4'7     I'l 

2-3 

o-o 

-  0-4 

NW  :   Calm 

Calm 

0-0  o-o 

1 

0-0    144 

0-00 

28 

.. 

29-769 

487  37-3 

44-3!  4.-S 

5i-o 

35-4 

43-3 

4.-8     2-5 

4-6 

0-0 '  f  7-1 

S  :   SW 

SW 

SW 

8-8,  0-0 

08  578 

0-04 

29 

Perigee 

29-246 

5o-9i4i-4 

47-1  43-8 

62-8 

40-0 

43-9 

42-9    3-3 

7-4 

0-0 1+  9-8 

SW 

22-5  o-o 

4-8    589 

o-3r 

3o 

29-585 

43-8!  36-0 

40-2j  33-2 

80-0 

3i"o 

.14-0 

43-2     7-0 

9-2 

2-3 

4-   2-8 

wsw 

wsw  :  SW 

100 

o-o 

0-2    633 

0-00 

3i 

ncclTnalfon  N. 

29-332 

5o-8  43-8 

477  4>-9 

53-8 

35-4 

43-7 

42-2  ,  5-8 

10-6 

3-0 

+  10-2 

SW 

SW 

22-5 

o-o 

6-0   451 

0-23 

i\Ieans 

3o-o35 

46-7  38-r  42-7139-4 

56-7 

34-8 

43-9 

42-5     3-3 

5-6 

0-6 

+    2-9 

.  .  6873 

.% 

Barometer  Readings  from  Eye  Observations. 

The  first  maximum  in  the  month  was  29'"-9i2  on  the     ist  ;  the  first  minimum  in  the  month  was  29' 

"•145  on  the    4th. 

The  second  maximum          ,,         was  30'° -404  on  the    8th  ;  the  second  minimum         ,,           was  30' 

"-341  on  the    9th. 

The  third  maximum             ,,         was  3oi°-539  on  the  1  ith  j  the  third  mimmum             ,,           was  30 

'-284  on  the  14th. 

The  absolute  maximum       ,,         was  30'° -610  on  the  15th  ;  the  fourth  minimimi          ,,           was  30 

--042  on  the  20th. 

The  fifth  maximum              ,,         was  3o''°- 296  on  the  25th  ;  the  fifth  minimum             ,,           was  30 

"-069  on  the  26th. 

ITie  sixth  maximum             , ,         was  30'-  243  on  the  27th  ;  the  absolute  minimum        ,,           was  29 

"•023  on  the  29th. 

The  seventh  maximum        ,,         was  29"- 682  on  the  30th  ;  the  seventh  minimum        ,,           was  29 

"•318  on  the  31st. 

The  range  in  the  month  was  I'-^jS?. 

The  mean  for  the  month  was  30'" -055,  being  o"'-232  hiyher  than  the  average  of  the  preceding  24  jea 

rs. 

Temperature  of  the  Air. 

The  highest  in  the  month  was  ^j"-;  on  the  7th;  the  lowest  was  29°-2  on  the  24th. 

The  range            ,,             was  23°- 5. 

The  mea  n            , ,            of  all  the  highest  daily  readings  was  46°  •  7,  being  i "  •  5  higher  than  the  averag 

e  of  the  preceding  24 

years. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  38°- 1,  being  2° -5  higher  than  the  averag 

e  of  the  preceding  24  years. 

The  mean  daily  range  was  S^-6,  being  i°-o  less  than  the  average  of  the  preceding  24  years. 

The  mean  for  the  month  was  42°-7.  being  2°-4  higher  than  the  average  of  the  preceding  24  years. 

1 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186.5.                                                   (ccHx^ 

ELECTRICITr. 

CLOUDS  AND  WEATHER. 

MONTH 

and 
DAY, 

1S65. 

A.M. 

P.M. 

A.M. 

P.M. 

Dec.      I 

1 
\v  N                w  :  ss,v,g.-cur,sps  :  w 

lo,  cu.-s,  oc.-r 

lo,  cu.-s,ci.-s, ci.-cu, oc.-r  ;   lo,  ci,  cu,  cu.-s,  sl.-r 

2 

m 

w 

6,  ci,  ci.-s 

6,  ci,  ci.-cu,  ci.-s,  v          :     vv,  m 

3 

0 

w 

lo,  sl.-r 

5,  ci,  ci.-cu,  cu.-s,  V,  sl.-r  :     v,  ci,  ci.-cu 

4 

w 

w 

lO 

9,  ci,  ci.-s                           :   lo,  sq?,  r,  w,  cu.-s 

5 

lo,  s,  ci.-s,  ci,  sl.-r 

lo,s,cu.-s,ei.-?,v  :   lo,  ci.-s              :    lo,  ci.-s 

6 

lo                                       :   lo 

lo,  sl.-r                                 :   lo,  sl.-r 

7 

lo                                       :   lo,  th.-r,  glm 

lo,  r                     :   lo,  glm                :    lo 

8 

w     :     w 

ID,  glm 

lo,  ci.-s,  cu.-s                      :   lo 

9 

w 

0     :     w 

lo,  glm 

I  o,  sl.-f,  gt.-glm                  :    I  o 

10                   ra 

m     :     o 

10,  ci.-cu,  cu.-s,  glm 

10,  ci.-cu,  cu.-s,  ci.-s         :    lo,  f 

11                   m 

w     :     111 

lo                                       :   10,  cu.-s,  ci.-cu,  ci.-s,  li 

2,  ci.-cu,  ci        :      9,  tli.-cl,  t,ius  :    10,  li.-cl 

12                    w 

ra 

lo                                    :     9,  li.-cl 

lo,ci,ci.-cu,ci.-.s  :   io,ci,ci.-s,cu.-s  :     5,  ci,  ci.-- 

1 3                   w 

i       2.ci,h 

2,  h,  ci               :    10                         :    10,  tli.-r 

14                    w 

m     :     w                 3,  li.-cl,  h,  .--l.-f 

3,  li.-cl,  h           :  3,  ci,  ci.-cu,  sl.-f  :     0,  nis 

i5                    0 

w     :     o                 q,  ci,  ci.-cii,  ci.-s 

I0,ci,-cu,cu.-s,ci:  s,  V                        :    10,  li.-cl,  li 

J  6                   m 

w      :     o             ■    ic.  sl.-f 

10,  li.-cl,  h          :    io,tli.-cl.ii.glm  :   10 

17 

0 

w                  ,j    10,  f,  li.-cl 

10,  f                                       :    10,  f 

18 

w 

m 

lo,  li.-cl,  ci,  ci.-cu,  sl.-f 

10,  ci,  ci.-s,  sl.-f  :     7,  li.-cl,  ci        :    10,  f 

'9 

w 

m     :     w 

8,  ci,  ci.-s,  ci.-cu,  cu.-s 

10,  ci,  ci.-s,  V                       :    10,  ei.-s,  v 

:,.               20 

w 

w 

10,  sl.-r 

6,ci.-s,cu.-s,sc,v:     0,  m                  :   10,  sl.-r,  f 

::           •      - 

w 

0     :     w     :     o      !'     o 

10,  s,  ci.-s            :     8,  s,  cu.-s, ci.-s  :   10,  li.-cl 

. 

\f 

o     :     w     :     o      ;   10,  s,  ei.-s 

10,  th.-cl                               :   10,  ci.-s 

-.                  23 

w 

w                      lo                                       :   lo,  ci,  ci.-cu 

10                                          :   10 

!«1                      24 

w 

w     :     m               lo                                      :    lo,  f 

10,  sl.-f                                 :    10,  f 

'5  3:                25 

0 

il 

W                               lO 

10                                           :     8,  th.-el 

'U                26 

0 

W                       1     lO,  sc 

10,  sc              :  V,  b,  sc,  th.-r  :  8,ci, ci.-cu,  sc,li,lu.-co 

^^,.            27 

m 

m 

6,  li.-cl,  h,f 

6, li.-cl,  ci, sl.-f  :  v,lli.-cl,ci,ci.-cu  :    10,  th.-cl,  sl.-f 

•!K                28 

0 

o 

lo,  r                                 :   10,  sc,  s,  v 

10,  V,  sc              :  4,ci,ci.-cu, oc.-r  :  10,  th.-r,  w 

id  ri               29 

10,  r,  w                             :  V,  h.-shs,  w,  sc 

vv,  c.-r,  sc,  st.-w                :   10,  c.-r,  fr.-sqs,  w 

y  X            3o 

o,  ci 

0                      :     0                      :  i,ci,ci.-cu,lu.-ha 

•„.               3. 

• 

lo,  fr.-pqs,  r,  st.-w 

10,  oc.-shs,  st.-w                :   10,  oc.-shs 

s";  oi 

^H       Hdmidity  op  the  Air. 

V            Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  49° '4  on  the  7th ;  and  the  lowest  was  30° -4  on  the  24th. 

The  mean            „              was  39°'  4,  being  2"-  4  higher  than  the  average  of  the  preceding  24  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o'"-  241,  being  o'"-  019  greater  than  the  average  of  the  preceding  24  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  26"- S,  being  o^-'- 2  greater  than  the  average  of  the  preceding  24  years. 

Degree  of  Humidity.— Ihe  mean  for  the  month  was  88  (that  of  Saturation  being  represented  by  1 00),  being  the  same  as  the  average  of  the  preceding  24  years. 

Weight  of  a  Cubic  Foot  ofAir.—Ihe  mean  for  the  month  was  554  grains,  being  2  grains  greater  than  the  average  of  the  preceding  24  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  8-3. 

Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  ii-om  0  to  10,  was  08. 

Wind. 

The  proportions  were  of  N.  5,  S.  11,  W.  8,  E.  3,  and  Calm  4.     The  greatest  pressure  in  the  month  was  22""*  5  on  the  square  foot  on  the  29th  and  3  ist. 

Eain. 

Fell  on  ro  days  in  the  month,  amounting  ti)  o"-8;,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  i'"-o2  fo.s-  than  the  average  fall  of  the 

preceding  50  years. 

Eluokkity.— The  Electrical  apparatus  was  not  in  action  from  December  5  to  7,  and  December  29  to  31. 

(cclx) 


Maxima  and  Minbia  Barometer-Readings, 
Maxdia  and  MiNuiA  Readings  of  the  Barometer. 


The  following  table  contains  the  highest  and  lowest  readings  of  the  Barometer,  reduced  to  32°  Fahrenheit,  extracted  from  the  photographic 
records.  The  readings  are  accurate  ;  but  the  times  are  liable  to  great  uncertainty,  as  the  barometer  frequently  remains  at  its  highest  or 
lowest  point  through  several  hours.  The  time  given  is  the  middle  of  the  stationary  period.  Where  the  symbol  :  follows  the  lime,  it  denote 
that  the  quicksilver  has  been  sensibly  stationary  through  a  period  of  more  than  one  hour. 


MAXniA. 

MINIJIA. 

MAXIMA. 

MINIMA. 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

1865. 

18 

65. 

18O5. 

1865. 

d        1.      m 

in. 

d        li       m 

in. 

d       h      m 

in. 

d        h      m 

in. 

January 

I,     9.30: 

4.22.  i5: 

6.  22.40: 
10.  21.  10 
i3.    2.  10 
14.  22.  So 
20.  22.  20: 
22.  22.45: 

24. 22.  i5: 
28. 10. 3o: 

29-860 
29-962 

30-207 
29-718 
29  -026 
28-979 
29-517 
29  -706 
29  -555 
29-865 

January 
February 

2.  17.  20: 
5.14.45: 
8.14.30: 

12.16.  5: 

1 3.  23.55 
16.    2.55 
21.  19.  10: 

23.  17.40 

26. 20. 25: 
0. 18. 20: 

29  -235 
29  -560 
29  -534 
28-842 
28  -390 
28  -809 
29-415 
29-414 
28-841 
28-718 

April 
May 

20.  10.  40: 

23.  2i.5o: 
28.21.  i5 
3  22.  20 

6. 10. 25: 
7.  1.42 

7-    4-47 
7.    9.22 
12.  21.  20 
19.  19.45 

3o-o6i 
30-126 
29  -938 
29-737 
29  -906 
29  -839 
29  -834 

29  -833 
29-876 

30  -225 

April             21.    5.40: 
28.    3.  .0 
May                3.10.35: 
5.    1.45 
7.    1.    0 
7.    2.    7 
7.    5.15 
9.  23.  5o 
i5.    3.40 
22.    4.55 

29  -928 
29-776 
29  -642 
29-512 
29-796 
29-711 
29-699 

29  -343 

29  -446 
29-771 

February 

6.    0.    0 
10.    0.    0 
17.    0.35 
17.23.35 

20.21.55 
22.  23.20 

25.  8.    0: 

26.  23.    0 

29-827 
30-432 
29  -280 

29  -55i 

30  -266 
3o-i85 
30-078 
3o  -o65 

7.    3.    5 

16.  13.45: 

17.  6.  5: 

19.    2.5o 

21. 11. 5o: 
24.  1.45 

26.    6.  10: 

28.14.  0: 

29  -665 
28-916 
29-190 

29  -007 

30  -o5o 
29-425 
29-712 
29  -36o 

June 

22.  21.  40 
24.21.35: 
28.  10.35: 
3o.  19.36 
7.21.    0 

j2.  II. 5o: 

24. 1 1. 20: 

26.  22.  3o 

29-808 
29-984 

29  -85i 
29-807 

30  -358 
30-292 
3o  -023 
3o  -070 

23.    3.43 

27.15.45 

29.  16.  40 
June              1.  17.  25: 
10.    6.  i5: 
23.    7.45: 
25.  16.40: 
29.21.    0 

29-775 

29  -676 

29  -487 
29-428 
29  -936 
29  -930 
29-874 

29  -120 

March 

3.  12.    0: 
9.  i3.  3o: 
12.    8.40 
i5.  10.   0: 
17.23.55: 

20. 22.3o: 

3o.  10.  20: 

30-204 
29-840 
29  -930 
29  -907 
29-875 
29  -900 
3o-i35 

March 
April 

5.21.55 

10. 17. 25: 
i3. 12. 25: 
17.  3.  5 
19.  7.45 

25.  2i.3o: 

2.    17-45: 

29  -042 
29  -305 
29  -596 
29  -758 
29  -6i5 
29-155 
29  -680 

July 

2.21.    0 
5.    9-45: 
7.    9.30 
8.22.30 
12.  10.  3o: 
i5.  20.    0 

20. 10. 25: 

29-957 
29-925 
29-685 
29774 
29-902 
29  -900 
29-738 

July              4.    2.    0 
6.16.35: 
8.    3.  25 
11.    4.25: 
14.23.  25 

19-  7-  °: 
21.19.45: 

29-  806 
29-542 
29  -625 
29  -526 
29-689 

29  -63o 
29-566 

April 

5.21.  10 
10.  i5.  10: 
i5.    9.25 

30-170 
30-145 
3o  -057 

8.    4.55: 
i3.    2.40 
17.  17.50: 

29  -932 

29-775 
29  -735 

August 

i 

20.21.     0 

27.  18.   10 

1.    2.43 

30-202 
30-108 
29  -639 

27.  7.20 

31.14.50: 

August          2.    0.  5o 

3o  -ooo 
29-416 
29-480 

AT  THE   KOYAL   OBSERVATORY,   GREENWICH,   IN  THE  YEAR    186-5. 
Maxima  and  Minima  Readings  of  the  Barometer — concluded. 
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MAXBIA. 

MINIMA. 

MAXIMA. 

illNDIA. 

Approximate 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

1865. 

1865. 

1865. 

.865. 

d       _h      m 

in 

d       h      m 

in. 

d       h      m 

in- 

d        li      m 

in. 

August           4.21.25 

29-948 

October       25.  12.  40 

29-745 

August           7.    4.  10: 

29  -643 

October        27.    2.    0 

28-824 

8.  10.   5: 

29-834 

28.10.    5: 

29  -705 

II.     2.50 

29-410 

29.    3.  25 

28-964 

II.  21.  10 

29  -699 

29.  11.52 

29-173 

12.     4.30 

29  -536 

3o.    o.3o 

28-984 

i3.    9.    5 

29  -669 

November     1.22.    0 

29-877 

13.21.  25 

29-575 

November     2.  10.  45: 

29-814 

14.  II.    0: 

29-674 

4.21.35: 

30-073 

i5.    5.35: 

29-385 

8.  15.40 

29-782 

16.  22.    0: 

29  -696 

12.  10.35: 

3o  -325 

17.  14.30 

29  -6o5 

.4.    4.36 

29-922 

18.  21.  3o 

29  -816 

i5.li. 35: 

30-229 

23.     2.52 

29  -3oo 

17.    2.45 

29-537 

26.  10.    0: 

3o-i39 

18.    0.    0 

3o  -024 

28.    5.  10 

29  -657 

21.  21.54 

28-794 

3o.    9.  12 

3o  -172 

23.     2.30 

29-362 

3i.  16.  20 

29  -920 

23.14.    8 

29-119 

September     2.21.45 

3o  -073 

24.  II.    5: 

29-454 

September    4.    6.    0 

29  -941 

25.  i3.  23 

28-908 

5.  10.55: 

30-024 

26.  22.  45: 

29  -609 

8.   4-   5: 

29-750 

28.    3.5o: 

28-988 

11.22.  i5 

3o  -290 

3o.  21.  5o 

29-912 

16.    3.    7 

29  -966 

December      4.    4. 40 

29  -126 

18.  11.45: 

30-295 

December      8.    7.60: 

3o  -404 

20. 13.25: 

29-876 

9.    1.30 

3o  -340 

22.21.35: 

3o  -323 

10.  22.  40: 

30  -543 

27.  5.  i5: 

29  -926 

14.    2.38 

3o  -276 

28.  II.  i5: 

3o  -087 

i5.  10.  3o: 

3o  -610 

October         I.  16.  10: 

29-766 

19.18.15: 

3o-o3i 

October         3.    9.30: 

3o-o8i 

24.22.35 

30-297 

10.  19.   5: 

29  -082 

26.     2.25 

3o  -040 

15.10.45: 

29-873 

26.21.35 

3o  -254 

18.  i5.3o 

28  -865 

29.    7.  i5 

29  -oo5 

20. 20. 3o: 

29  -505 

3o.    7.  26 

29-716 

22.    2.3o 

29-201 

3i.    I.    5 

29  -3co 

23.  10.  35: 

29-573 

3i.    6.45 

29-418 

24.  18.  25 

29-250 

3i.i5.  i5 

29-124 

Absolute  JNIaxiaja  and  Minima  Readings  op  the  Barometer,  for  each  Montli  in 

the  Year    i865. 

[Extracted  from  the  preceding  Table.] 

186s. 
MONTH. 

Readings  of  the  Barometer. 

Range  of  Read 
in  each  Mont 

jng 
h. 

Maxima. 

Minima. 

Jiinutiry 

30-207 
30-432 
3o  -204 
3o  "1 70 

28  -390 
28-718 
29-042 
29-680 

29  -343 

29-120 

29  -416 

l'-8l7 
I  -714 
I  -162 

February 

March '. 

April 

0-490 
0-882 

Mav 

30-225 

J 

J 

une 

3o  -358 
3o  -202 

1  -238 

n-7S6 

ilv 

August 

30-172 
3o  -323 

29  -3oo                  0  -8-7 •?. 

September 

29-750 
28-824 

0-573 
I  -257 

October 

30-081 

November 

3o  -325 

28  -794 

I  -53 1 

E 

eceniber  

3o  -610 

29  -000 

I  -6o5 

The  highest  readii 

ig  in  the  year  was  ao'-'-eio  in  the  month  of  December.                  The  lowest  reading  in  the  year  was  28''"-390  in  the  month  of  January.               | 

The  range  of  reading  in  the  year  was  2'"-2?o. 

1 

(cclxii) 


Monthly  Meteorological  Means  in  the  Year  1865. 


.•THLY  Means  of  Results  for  Meteorological  Elements  at  the  Roval  Ouseuvatory,  Greenwich,  in  the  Year  i865. 


i86;, 
Mosiir. 

Mean  Reading 

of  the 

Barometer. 

Temperature  of  the  Air.                                         1 

Mean 

1 

Mean 
Elastic 

1 

Mean 
Weight  of 

51ean 
additional 

Weight 
required  to 

CuWrFoot 
of  Air. 

Iligliest. 

Lowest. 

Range  in 

the 
Jlonth. 

Mean  of  all 

the 

Highest. 

Mean  of  all  Mean  Daily 

"'^             Ran-e 
Lowest.         ^^''"Se- 

J.  empera- 
Mean          turc  of 
Tempera-    Dew  Point 

Force 

of 

Vapour. 

Cubic  Foot 
of  Air. 

January  .  . 
February. . 
March  .... 

April 

May 

June 

July 

August  . . . 
September . 
October . .  . 
November  . 
December  . 

in. 
29-404 
29-722 
29-722 
29-954 
29-769 

3o-o3i 

29'797 
29-711 
30-071 
29-440 
29-720 
3o-o55 

5o-2 

52-7 
58-7 
8i-5 
78-5 
87-6 
85-0 
78-0 
86-0 

.56-4 

52-7 

19-6 
i5-5 

23-7 
3i-9 
3i-4 
41-2 
47-0 
43-2 
40-2 
33-5 
3]  -0 
29-2 

3o-6 
37-2 
35-0 
49-6 
47-1 
46-4 
38-0 
34-8 
45-8 
38-2 
25-4 
23-5 

40-9 
42-2 
44-0 

66-3 

67-9 
73-6 
70-7 
70-9 
76-4 
60 -0 
5o-8 
46-7 

31-8 
32-2 

3i- 1 
41-5 
46-3 

49-9 
54-3 
5i-5 
53-6 

43-7 
38-7 

9"J 
lo-o 

24-8 
21-6 

21-4 

,9-4 
22-8 
16-3 

I2-. 

8-6 

36-3 
36-6 
36-6 
52-3 
56-1 

60 -2 

63-8 

59-9 
63-9 
So-g 
44-8 
42 '7 

32-4 

3i-7 

3o-5 

44-0 

47-5 

50-4 

54-2 

53-4 

55-9     i 

47-0 

41-4 

39-4 

0-184 
0-179 
0-  170 
0-288 
0-329 
0-366 
0-421 
0-409 
0-447 
0-323 
0-261 
0-241 

2-1 
2-1 

2-0 

3-3 
3-6 
4'« 

4"7 
4-5 
5-0 
3-6 

3-0 
2-8 

gr. 
0-4 

0-5 

0-6 
I  ■  I 

1-4 

>"7 
'■9 

1-2 

16 

0-6 

0-4 
0-4 

Cleans  .... 

29-783 

69'9 

32-3 

37-6 

59-6 

42-7 

16 '9          5o-3 

44-0 

o-3o2 

3-4 

1-0 

1865, 
Host  a. 

Mean 
Degree 
of 
Humidity. 
(Sat. 
=  100.) 

Jlean 

Weight 

of  a 

Cubic 
Foot 
of  Air. 

Mean 
Amount 

of 
Cloud. 

Rain. 

Wind. 

From  Osier's  Anemometer. 

From 
Robin- 
son's 
Anemo- 
meter. 

Number 

of 
Rainy 
Days. 

Amount  collected 
on  the  Ground. 

Number  of  Days  for  Mean  Direction  of  the  Wind 

referred  to 

different  Points  of  Azimuth. 

Numbor  of 
Calm  Days 
and  Days 
on  which 
the  Pressure 
of  the  Wind 
was  less  than 
Ub.onthe 
Sq.Foot. 

Mean  Daily 

Pressure 

in  lbs.  on 

Square 

Foot. 

Gauge 
read 
Daily. 

Gauge 

read 

Monthly. 

till. 

jlKI 

N. 

N.E. 

K. 

S.E. 

«■ 

s.w. 

w. 

N.W. 

86 
83 
79 
73 
73 
70 

72 
80 
76 
87 
88 
88 

sr. 

55o 
555 
555 
542 

534 
534 
527 
529 
53 1 
533 
546 
554 

7-2 
7-8 
7"7 
4-2 
6-4 
5-9 
6-5 
7-0 
3-2 
6-2 
6-2 
8-3 

16 

»9 
10 

7 
i3 

5 
II 

17 

«9 
18 
10 

3-32 
1-73 
0-85 
0-40 
4-37 
2-45 

2-27 

3-97 
0-16 
5-90 
2-39 
0-87 

3-34 
1-90 
0-88 
0-38 
4-20 
2 -20 

3-96 
0-16 
6- 00 
2-45 
0-90 

3 
3 

10 

4 
1 
6 
2 
2 

2 

3 

3 
4 
2 
3 
2 
3 

I 

4 
2 

2 

2 

3 

4 
I 
2 
0 
0 
2 
2 

0 

3 

2 

I 
I 
2 
0 

1 
1 

3 
5 
4 

10 

8 
3 
6 

'7 

II 

10 
6 
5 

7 

I 
2 
4 

3 
3 

3 

I 

2 

3 

7 
4 
6 
5 
6 
8 
8 
3 
4 

0-40 
0-43 
0-44 
0-07 
0-18 
0-04 
0-21 
o-i6 
o-oi 
0-34 
0-45 
0-42 

275 
270 
169 
211 
181 
212 
210 
i57 
227 
265 
221 

March 

May 

July 

September 

October 

November 

December 

80 

541 

6-4 

Sum 
1      146 

28-70 

Sum 
28-55 

Sum 

40 

ISum 
3o 

Sun 
18 

h- 

Sun 

24 

1    Sum 

97 

47 

1    Sum 
22 

Sum 
59 

\         1 

1          '       ■ 

\ 
. — 

—      i 


nOYAh  OBSERVATORY,  GREENWICH. 


OBSERYATIONS 


ACTINOMETER. 


1865. 


(cclxiv) 


Observations  with  the  Actinometer, 


Observations  avith  the  Actinometer. 

Greenwich 

! 

Instrumen 

Readings  of  the 

0  <;     Apparent 

Mean 

Greenwich 
Mean  Solar 

1 

Thermo- 

Blackened 

j 

Day 

Mean  Sola 

exposed  tc 

Graduated  Scale. 

_EP    effect  of  the 
•S  ,-         Sun's 
ai  3   1  Radiation 

Result  of 

Time  cor- 

'S 

meter  in 

Bulb 
Thermo- 
meter 
placed 
on  Grass. 

! 

1865. 

Time  of  th 
Initial 

the  Sun's 
1  Rays,  or  in 

each  Group 
in  parts  of 

responding 
to  the 

1  = 

the  fluid  of 
the  Acti- 

General Remarks.                     c 

t 

Reading. 

the  Shade 

Initial 
A. 

%.' 

a  a   1  in  parts  of 
S^     the  Scale. 

the  Scale. 

Mean  of 
each  Group 

5c5 
< 

nometer. 

1 

h 

di..         1              div. 

div      1           div             i           diy 

h        m       J       0 

Feb.   9 

I.  22.    0    Sun 

6-3 

I2-0 

57 

53-5 

45-4 

Dense  clouds. 

N 

43-5 

23.30 

Shade 

127 

13-5 

0-3 

97 

1 

42-2 

,, 

25.    0 

Sun 

i3'8 

1 

29-2 

i5-4 

i5i 

1 

43-0 
46-1 

Thin  cloud  lo""-,  Sun  free  from 
cloud  5o''"-. 

" 

26.30 

Shade     '     29-9 

297 

—  0'2           17-3 

j>M7 

I.  27.    0    i5 

44-8 

A  little  sleet  falling. 

„ 

28.  0 

Sun             29-2 

48-0 

l8'8;        iq-4 

44-6 

Clear    about    the    Sun,    dense 

48-5 

clouds  elsewhere. 

29.  3o 

Shade 

48-0 

47'o 

—  ro 

11-8 

„                „                 ,, 

„ 

i.3i.    0 

Sun 

46-8 

49-6 

2-8 

^ 

537 

:t^5 

Cloudy  about  the  Sun. 

N 

Feb.   9 

2.  29.    0 

Sun 

3-6 

19-0 

1 5-4 



48-8 

44-6 
45-8 

Clear  about  the  Sun. 

N 

3o.3o 

Shade    i     1 8-6 

1 6-0 

-2-6 

17-8 

1 

„ 

„ 

32.    0 

Sun              i5-o 

3o-o 

i5-o 

i7'6 

45-5 

„ 

„ 

1 

46-4 

33.30 

Shade 

29-5 

27-0 

-2-5 

1 6-4 

>i6'7 

2.  34.    0 

9 

„ 

„ 

35.    0 

Sun 

25-6 

38-3 

12-7 

i5'i 

48-4 
487 

" 

» 

36.  3o 

Shade 

37-8 

35-5 

-2-3 

1 6-6 

„ 

2.38.    0 

Sun 

34-4 

5o-4 

i6'o 

.. 

5o'o 

5o-o 

Light    clouds    were    prevalent 

N 

48-0 

after  this. 

Feb.  1 1 

2.39.    0 

Sun 

8-0 

23-8 

i5'8 

1 

48-0 

33-0 

Clear    about    the    Sun.       The 
ground  is  covered  with  snow. 

N 

40.  3o    Shade 

25-1 

26-1 

i-o'      14-7 

32-8 

„ 

„ 

42.    0    Suu 

262 

41-8 

1 5-6       i5-o 

33-7 

„ 

„ 

43.30    Shade 

42-5 

42-8 

0-3       14-0 

8 

„ 

„ 

45.    0    Sun 

42-8 

55-8 

i3-o       12-8 

>  14-0 

2.44.    0 

33'o 

„ 

„ 

33-4 

46.30 

Shade 

56-1 

56-1 

o-o  !       1 3-6 

„ 

„ 

2.48.    0 

Sun 

55-8 

70-0 

14-2 

48-2 

34-0 
34-0 

" 

N 

Feb.  14 

22.  5o.    0' 

Sun 

5-2 

9-2 

4-0 

17-0 

34-6 
34-1 

Cloudles.?,  slight  haze.     Bright 

Sun. 

N 

5i.3o' 

Slxade 

lO'O 

IO-8 

o'8 

3-4 

„ 

„ 

53.    0 

Sun 

110 

1 5-5 

4'5 

3-5 

" 

34"o 
33-8 

» 

" 

54.  3o' 

Sluide 

i6-i 

17-3 

1-2 

3-2 

.8-4 

„ 

„ 

56.    0 

Sun 

17-8 

22'0 

4' 2 

3-1 

33-0 
33'o 

» 

» 

57.  3o' 
22.59.    ° 

Shade 
Sun 

23-0 
24-8 

24-0 

3o-5 

ro 
5-7 

4'o 
4*+ 

•" 

22.58.    0 

20 

34'o 
34-0 

" 

" 

23.    0.  3o 

Shade 

3l'2 

32-8 

1-6 

3-9 

1 

20-I 

Haze  and  thin  clouds  in  S. 

., 

2.    0'  Sun 

33-6 

39-0 

5-4 

37 

31-5 
3i'5 

" 

3.3o    Shade 

40-0 

4' '9 

I '9 

3-8 

21*2 

„ 

„ 

5.    0'  Sun 
1 

42-8 

48-8 

6-0         4-0     1. 

-• 

32''o 
32-4 

" 

» 

6.3o    Shade 

5o-o 

02-0 

2'o         4'6 

] 

22'0 

„ 

8.    0    Sun 

52-8 

6o'o 

7.2!    u 

Uh 

23.    9.  1 5 

20 

32'4 
33-0 

Bright  Sun. 

» 

9.30'  Shade 

6i-4 

63-2 

1-8         6-4 

J 

23'o 

„ 

„ 

23.  II.    0    San 

1 

64-2 

73-5 

9-3,       .. 

24-0 

35-6 
35-6 

" 

N 

In  every  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  -was  talven  exactly  one  mi 

2ute  after  th 

e  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  Radiation  "  is  found  hy  comparing  each  change  (whether  in  the  Sun's  rays 

or  in  the  si 

ade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 

The  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C.  Nash  and  llr.  A.  Harding. 
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Observations  with  the 

ACTINOMETEn- 

—continued. 

Greenwich ,  Instrument       Readings  of  the 

°  <      Apparent 

Mean 

Greenwich 
Mean  Golat 

1 

Thermo- 

Blackened 

J  )ay,      'Mean  Solar  exposed  to  ,     Graduated  Scale. 

gpq    effect  of  the 
•     =r         Sun's 
o|    [Radiation 

Result  of 

Time  cor- 

"o 

meter  in 

Bulb 
P   Thermo- 
meter 

Time  of  the    the  Sun's 

each  Group  responding 
in  parts  of  1     to  the 

'"i  a 

the  fluid  0 
the  Acti- 

General  Remarks. 

,   i 

186;.      1     Initial      Ravs,  or  in 

i  Reading.  ,  the  Shade.  1    Initial       Terminal 

i                    i       ^-                "■ 

g  S    i  in  parts  of 
S^      the  Scale. 

the  Scale. 

Mean  of 
eachGroup 

nometer. 

placed 
on  Grass. 

1 

c 

Feb.   i5     0.02.    0    Sim               i-6    !       14-4 

12-8!       ''!'.        1 

29°8 

37-8 

Cloudle.-is  ;  briglit  v.-arm  Su.i. 

X 

1 

! 

39-0 

i       33.30    Shade 

i5-2 

15-9 

07 1    12-5  n 

137  i       12-8      [I 

.. 

i       35.    0    Sun 

i6-o 

297 

41-3 

„ 

36.  3o    Shade 

3o-5 

3 1 -5 

,.0'    ,3.0  !^- 

0.37.    0 

20 

41-8 

38.    0    Sun 

3i-8 

46-0 

14-2  1       i3-4     ij 

427 

;; 

39.30    Shade 

477 

48-3 

o-6|      137      J 

,, 

0.  41.    0    Sun 

49-2 

63-6 

14-4 

327 

44-1 

44-0 

■"'' 

Mar.  21 

1.56.    0    Sun 

6-6 

27-6 

21 -0  1 

38-0 

58-3 

Cloudless. 

X 

1 

56-3 

57.30    Sliade 

3o-o 

32-8 

2-8 

ig-o 

- 

^^ 

1.59.    0    Sun 

33-8 

56-4 

22-6 

20-0 

>i9-8 

3, 

55-8 
55-3 

" 

2.    o.3o    Shade 

58-7 

6i-o 

2-3 

20-2 

2.      I.     0 

,, 

„ 

2.    0    Sun 

62-2 

84-6 

22-4 

"97 

54-0 

3.3o^  Shade 

5-2 

8-4 

3-2 

20-2 

41-0 

58-4 

"^ 

2.    5.    0'  Sun 

9-6 

34-1 

24-5 

42-0 

09-6 
6i-3 

» 

a 

Mar.  3o 

2.    4.    0'   Sun 

67 

24-2 

17-5 

377 

397 

Light  clouds. 

N 

5.30|  Shade 

27-0 

32-0 

5-0 

'i-2 

" 

63-0 

Clouds  passing  over  the  Sun. 

.^ 

7.    0'   Sun 

33-0 

4.-8 

8-8 

4-6 

59-1 

Denser  clouds. 

'I 

8.3o;  Shade 

43-5 

47-0 

3-5 

4'' 

>    4-6 

2.     9.     0 

32 

57-8 

„ 

'^ 

10.    0 

Sun 

49-2 

55-6 

6-4 

3-2 

55-6 

" 

II.  3o 

Shade 

56-2 

59-2 

3-0 

2'9 

53-2 

,, 

2.  i3.    0 

Sun 

6o-8 

66-1 

5-3 

40-0 

52-2 

5i-o 

" 

N 

April  4 

0.  42.    0 

Sun 

4-0 

29-3 

25-3 

•  • 

44-0 

74-5 

Light  clouds  and  haze. 

X 

43.30    Shade 

347 

39-3 

4-6       20-1     j 

1 

72-8 

„ 

., 

45.    0    Sun 

41-0 

65-2 

24-2 

•9-4 

73-0 

_ 

46.30    Shade 

68-8 

73-8 

5-0 

•9-4 

1 
>  19-8 

74-2 

„ 

48.    0'   Sun 

1-5 

26-1 

24-6 

197 

0.47.     0 

40 

74-2 

„ 

49.30'  Shade 

3o-o 

3+-8 

4-8 

20-0 

76-1 

" 

" 

5i.    0]   Sun 

37-1 

62-. 

25-0 

20-1 

76-5 

" 

52.  3o    Shade 

65-1 

70-0 

4"9 

17-3 

= 

. 

74-8 

j^ 

54.    0    Sun 

4-3 

23-6 

19-3 

14-5 

^•4-9 

0.55.15 

40 

74-0 

I 

55.  3o'  Shade 

28-0 

32-6 

4-6 

1 3-0 

J 

Denser  clouds. 

0.57.    0 

Sun 

35-2 

5i-o 

15-8 

5V-3 

7«7 
70-2 

» 

N 

April  8 

I. 21.    0 

Sun 

6-8 

5o-2 

45-4  1        . . 

73-0 

83-0 

Clear. 

K 

2  2.30 

Shade 

54-0 

59-0 

5-0 1      37-9 

"^ 

92-0 

., 

24.    o|  Sun 

2-2 

44-6 

42-4 

38-0 

93-2 

25.  3o    Shade 

47-4 

5i-2 

3-8 

36-8 

917 

] 

27.    0    Sun 

53-2 

Q2-0 

38-8 

35-0 

90-6 

„ 

28.30    Shade 

5-0    j        8-8 

3-8 

36-0 

>3t2 

1.29.    0 

38 

7V7 

92-0 

[| 

3o.    0'  Sun 

lo-o    ;      5o-8 

40-8 

37-1 

9-"9 

'" 

3i.3o   Shade 

53-2 

56-8 

3-6 

37-6 

94-0 

33.    0    Sun 

0-4 

42-1 

417 

38-5 

90"4 

Clear  ;  slight  breeze. 

i^ 

34.30,  Shade 

44-1 

46-8 

27       377 

. 

90-1 

'; 

1.36.    0    Sun 

47-8 

87-0 

39-2         .. 

8i-o 

qo-6 

,, 

X 

;       1 

89-0 

In  every  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  tciminal  rea 

inp  was  taken  ex 

ictly  one  mi 

mte  after  tl: 

e  initial  reading. 

The  "  Apparent  Rficct  of  the  Sun's  Radiation  "  is   found  by  comparing  each  ch 

ange  (whether  in 

the  Sun's  ra 

ys  or  in  the 

shade)  with  the  mean  of  that  which 

immediately  precedes  and  tluit  -which  immediately  follows  it 

The  initials  N.  and  A.H.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 
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OliJERVATIONS   WITH   THE   ACflN'OMETER, 


Obsf.kvations  with  the  Actinojietek — continued. 

Greenwich 

nstrument 

Readings  of  the 

1 

Apparent        ^..^ 

Greenwich 
Mean  Solar 

1 

Thermo- 

Blackened 

Bulb 

Themo- 

meter 

placed 

on  Grass. 

Day, 
,865. 

VIean  Solar 
rime  of  the 

Initial 
Reading. 

exposed  to 
the  Sun's 
Rays,  or  in 
the  Shade. 

Graduated  Scale. 

if 

effect  of  the    Result  of 
o*?"  ?      each  Group 

Tune  cor- 
esponding 

to  the 
Mean  of 
aach  Group. 

° 

meter  in 
the  fluid  of 

General  Remarks. 

i 

Initial 
A. 

Terminal 
B. 

Radiation    j 
in  parts  of 
the  Scale. 

n  parts  ot 
the  Scale. 

■f  ci      tbe  Acti- 
•S^      IOmeter. 

< 

April  10 

I.  25.     0 

Sun 

'5-5 

32-9 

27-4 

■iiv. 

mv. 

h         n,         . 

° 

60-4 

8o-o 

Very  liglit  clouds  liere  and  there. 

N 

26.  3o 

Shade 

36-2 

41-5 

5-3 

20-5 

827 

„ 

.! 

28.    0 

Sun 

43-8 

68-1 

24-3 

19-1 

83-2 

„ 

,, 

2q.  3o 

Shade 

71-0 

76-0 

5-0 

iq-6 

)>  20-0 

i.3o.    0 

38 

8i-3 

„ 

!! 

3i.    0 

Sun 

3-0 

27-9 

24-9 

19-9 

8i-i 

„ 

» 

02.30 

Shade 

3ri 

36-1 

5-0 

20-8      J                1 

81-4 

„ 

;< 

1.34-    0 

Sun 

38-7 

65-4 

267 

64*0 

82-0 
83-4 

" 

N 

April  10 

1.37.    0 

Sun 

4-2 

36-2 

32-0 

64-0 

84-0 
827 

A  little  cloud  about  the  Sun. 

AH 

38.  3o 

Shade 

40-1 

46-2 

61 

24-8     f 

„ 

40.    0 

Sun 

49-3 

79-2 

29-9 

24-1       ; 

83-9 

" 

" 

4..30 

Shade 

82-9 

88-4 

5-5 

24-4 

67-8 

84-0 
83-9 

" 

" 

43.    0 

Sun 

4-0 

33-8 

29-8 

24-0 

•• 

84-1 
84-6 
85-9 

" 

" 

44.30 

Shade 

ij-G 

437 

6-1 

24-4 

>24"9 

1.45.    0 

36 

Sun  nearly  free  from  clouds. 

„ 

1 

86-0 

46.    0 

Sun 

467 

77-8 

3i-i 

25-0 

85-2 

" 

" 

47.30 

Shade 

8i-8 

87-9 

6-1 

25-+ 

70-6 

„ 

„ 

49.    0 

Sun 

8-0 

40-0  * 

32-0 

25-9 

847 
84-5 

" 

" 

5o.3o 

Shade 

44-0 

5o-i 

6-1 

26-1 

J 

Clear  about  the  Sun. 

„ 

1.52.     0 

Sun 

53-1 

85-6 

32-5 

71-9 

84-3 
85-5 

" 

AH 

April  1 1 

21.27.    0 

Sun 

ro 

23-4 

22-4 

42-2 

79'6 

Clear. 

AH 

28.30 

Shade 

26-8 

3i-9 

5-1 

iV-3     ■ 

76-3 

„ 

,, 

3o.    0 

Sun 

347 

59-2 

24-5 

19-3 

77-5 

„ 

„ 

3i.3o 

Shade 

627 

68-I 

5-4 

19-8 

44'3 

77-6 

„ 

„ 

iZ.    0 

Sun 

2-0 

27'9 

25-9 

20-1 

787 

„ 

„ 

34.30 

Shade 

32-0 

38-2 

6-2 

207 

>20-8 

21.35.    0 

36 

8o-o 
8i-2 

" 

» 

36.    0 

Sun 

41-3 

69-2 

27-9 

21-3 

8.4 

„ 

„ 

37.30 

Shade 

73-4 

80-3 

6-9 

22-0 

48'6 

8i-o 

„ 

„ 

39.    0 

Sun 

37 

33-6 

29-9 

22-8 

8o-6 

„ 

„ 

40.30 

Shade 

38-2 

45-4 

7-3 

22-8 

8i-5 

82-0 

» 

" 

21.42.    0 

Sun 

49-2 

79-2 

3o-o 

5r6 

82-5 
827 

" 

AH 

April  1 1 

22.  48.    0 

Sun 

'■4 

38-0 

36-6 

70-3 

92-0 
93-4 

Clear. 

AH 

49.3c 

Shade 

41-3 

43-4 

2-1 

34-1 

94-2 

„ 

•1 

5..    c 

1  Sun 

45-1 

8o-8 

357 

33-2 

93-8 

,, 

), 

1 

94-2 

52.3o|  Shade 

83-1 

86-1 

3-0 

33-0 

75-0 

94-1 

„ 

„ 

54.    0'   Sun 

2-6 

39-0 

36-4 

33-2 

94'o 
9r6 
90-4 

» 

» 

1 
55.30,  Shade 

41-5 

40-0 

3-5 

337 

>337 

22.56.     0 

42 

„ 

„ 

57.    0    Sun 

46-3 

84-2 

37-9 

34-6 

90-6 
87-1 
86-6 

» 

" 

22.58.3o'  Sliade 

86-6 

897 

3-1 

33-9 

!■    .. 

„ 

„ 

23.    0.    0    Sun 

II-6 

47-8 

36-2 

33-4 

85-0 

„ 

,, 

i.3o.  Shade 

5o-o 

52-6 

2-6       34-3 

84-8 

„ 

,, 

23.    3.    0    Sun 

54-. 

917 

37-6         .. 

1 

78-4 

86-3 

" 

AH 

In  every  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was.-caken  exactly  one  mii 

ute  after  the  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  Radiation"  is  found  by  comparing  each  change  ''r-hether  in  the  Sun's  raj 

s  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 

The  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 
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Observations  with  the  Actixo meter — cotitinued. 

Greenwich 

Instrument 

Readings  of  the 

S  . 
^1 

Apparent 

Mean 

Greenwich  1 
Mean  Solar! 

Thermo- 

Blackened 

Bulb 
Thermo- 
meter 
placed 
on  Grass. 

Day, 

Mean  Solar 

exposed  to 

Graduated  Scale. 

a« 

effect  of  the 
Sun's      „ 
Radiation 

Result  of 

Time  cor-    » 

meter  in 

:865. 

Time  of  the 
Initial 

the  Sun's 
IJays.orin 

d 

ach  Group 
n  parts  of 

responding!  „ 

to  the     ,  ■§  H 

the  fluid  of 
the  Acti- 

General  Remarks. 

E 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

li 

in  parts  of 
the  Scale. 

the  Scale. 

Mean  of  ^  -H  ^ 
each  Group.  !^ 

nometer. 

_! 



' 

div. 

... 

... 

diT. 

, 

„ 

, 

April  12 

2.2".    '0 

Sun 

5-7 

3o-o 

24-3 

70-0 

72-6 

Light  clouds  about  the  Sun. 

AH 

22.  3o 

Shade 

3o-5 

3o-2     1  —  0-3 

25*1 

1 

73-1 

;i 

„ 

24.    0 

Sun 

3o-2 

55-4 

25-2 

25-0    ; 

76-2 

>' 

,, 

25.  3o 

Shade 

56-2 

57-0 

0-8 

25-2 

76-6 

„ 

27.    0 

Sun 

57-4 

84-1 

267 

25-6 

77-2 

,; 

,, 

28.30 

Shade 

85-7 

87-0 

1-3 

26-2 

>25-9 

2.  29.     0 

33 

767 

„ 

„ 

30.    0 

Sun 

ro 

29-2 

28-2 

26-5 

76-4 

„ 

„ 

3i.3o 

Shade 

307 

32-9 

2-2 

26-3 

76-4 

„ 

„ 

iZ.    0 

Sun 

33-7 

62-5 

28-8 

26-5 

• 

76-2 

„ 

„ 

34.30 

Shade 

64-1 

66-4         2-3 

26-8     J 

• 

77-1 

;, 

„ 

2.36.    0 

Sun 

2'0 

31-5 

29-5 

75-8 

77-3 

" 

AH 

April  20 

23.  12.     0 

Sun 

2-8 

35-4 

32-6 

497 

89-4 

Clear  about  the  Sun. 

AH 

1 3.  So]  Shade 

39-3 

46-;          6-8 

26'3     " 

90-4 

„ 

„ 

1 5.    0    Sun 

497 

83-3     I  33-6 

26-8     1 

89-9 

„ 

„ 

16.  3o   Shade 

87-5 

94-4     1     6-9 

28-0 

53-8 

go-o 

„ 

„ 

18.    0    Sun 

o-i 

36-2     '  36-1 

28-1 

90-8 

„ 

•> 

19.30   Shade 

417 

507     '     9-0 

2  8-0 

91-3 

„ 

21.    0'  Sun 

2-2 

40-0     j  37-8 

28-5 

>28-6 

23.  21.30 

47 

III 

" 

» 

22.  3o    Shade 

45-9 

55-6     1     97 

28-5 

57'7 

93-4 

„ 

„ 

24.    0    Sun 

4-0 

42-6       38-6 

29-1 

92-2 
91-8 
92-0 

•' 

" 

25.  3o    Shade 

48-2 

57-4          9-2 

3o-i 

.. 

„ 

„ 

27.    0    Sun 

43-1     1  40-0 

30-6 

92'4 

„ 

„ 

28.30    Shade 

48-9 

58-4     1     9-5 

3o-8 

J 

6o-o 

93-4 

„ 

„ 

93-2 

23. 3o.    0    Sun 

i 

4-2 

44-8 

40-6 

627 

92-6 
93-1 

" 

AM 

April  2 1 

23.  3i.    0    Suu 

2-2 

38-6 

36-4 

.. 

63-8 

97-8 
967 

Cloudless. 

AH 

32.  3o   Shade 

41-6 

45-9 

4-3 

33-4 

1 

96-9 
98-0 

" 

» 

34.    0   Suu 

2-2 

41-2 

39-0 

34-0 

q8-o 

„ 

„ 

35.  3o   Shade 

44"9 

007 

5-8 

33-8 

98-6 

„ 

„ 

37.    d  Sun 

80 

48-3 

40-3 

34-3 

I0O-2 

„ 

„ 

38.  3o   Shade 

52-1 

58-2 

6-1 

3+-4 

loro 
loro 

" 

» 

40.    0   Sun 
41.30   Shade 

1 

3-5 

48-2 

44-1 
55-0 

40-6 
6-8 

34-1 
34-0 

>34-3 

23.  40.  3o 

48 

ioo'6 
99-0 
99'9 

" 

" 

43.    0   Sun 

187 

59-8 

41-1 

33-9 

100-2 

„ 

„ 

99'6 

44.30 

Shade 

64-0 

71-6 

7-6 

34-4 

72-0 

100-4 

„ 

„ 

46.    0 

Sun 

77 

507 

43-0 

35-3 

•• 

I02-6 

io3-o 

" 

" 

47.30 

Shade 

55-4 

63-2 

7-8 

35-6 

73-9 

102-3 

„ 

23.49.    0 

Sun 

4-0 

477 

437 

74-6 

loo-o 
100-6 

AH 

In  every  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  m 

nute  after  tl 

lie  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  the  bun's  ra 

ys  or  in  th. 

shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 

The  initials  N.  and  A.  II.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 

fcclxviii) 


Observations  with  the  Actinometer, 


Obseetations  with  the  Actinometek — continued. 

Greenwich 

[nstrument 

Readings  of  the 

"5 

Apparent 

Greenwich  l-S 
Mean      Mean  Solar  ^ 

Thermo- 

Blackened 

Bulb 
Thermo- 
meter 
placed 
on  Grass. 

Day. 

Mean  Solar 

exposed  to 

Graduated  Scale. 

.5- 

effect  of  the 

Result  of     Time  cor-  1  <= 

meter  in 

1865. 

rime  of  the 
Initial 

the  Sun's 
Rays,  or  in 

■&5 

Sun's 
Radiation 
in  parts  of 
the  Scale. 

ach  Group  responding    ^ 
n  parts  of       to  the       -g  g 

the  tiuid  of 
the  Acti- 

General Remarks. 

t 

] 

Reading. 

the  Shade. 

Initial    1  Terminal 
A.               B. 

F 

the  Scale.     Mean  of    -S^ 
each  Group.  ^ 

nometer. 

i 
5 

h        m            s'                                         Jr.-                        .lir. 

dv                 div           i          di"           i    h      m        s        0 

Ai,ri!  22 

I.  5i.    0'  Sun               0-5 

38-2 

377             •'•           i 

68-0 

95-5 

Cloudlc-is. 

AH 

1          ! 

97-0 

52. 3o   Shade     !     39-2 

39-5 

0-3 

38-6     p 

97-0 
97-0 

» 

" 

54.    0'  Sun               2-3 

4-3 

40*0 

39.     1 

977 
99-0 

» 

" 

55.  3o'  Shade          43-5 

1 

4,-8 

1-3 

39-1     1 

997 
99-5 

" 

" 

57.    0    Sun         I        1-4 

42-2 

40-8 

39-5     j 

99-0 

,, 

„ 

i 

)>39-3        1.59.    0 

40 

99-2 

1.58.30   Shade         437 

44-9 

1-2 

40-2 

98-8 
98-5 

" 

" 

2.    0.    0|  Sun               5-2 

47-2 

43-0 

40-1 

99"4 

„ 

„ 

i.3o    Shade         5o-o 

52-6 

2-6 

39-1 

99-0 

„ 

„ 

98-1 

3.    0 

Sun         '       0-4 

41-8 

41-4 

38-5 

98-0 

„ 

„ 

4.30 

Shade          44-0 

47-2 

3-2 

39-0     . 

J              i 

99-2 

„ 

„ 

* 

98-5 

2.   6.   0 

Sun 

lO'O 

53-1 

43-1 

84-0 

97-5 
97-0 

" 

AH 

April  24 

0.  43.   0 

Sun 

2-3 

39-0 

367 

56-2 

96-2 

Cloudless. 

AH 

44.30   Shade     i     43-1 

49-3 

6-2 

3i'3      - 

59-5 

96-9 

„ 

„ 

46.    0    Sun 

7-0 

45-2 

38-2 

31-8 

99-6 
loro 

" 

" 

47.30   Shade 

49-1 

55-8 

67 

32-1 

6o-6 

I01'2 

IOI-6 

" 

" 

49.    o<  Sun 

3-1 

42-4 

39-3 

32-4     1 

I03-0 

I02-I 

" 

" 

5o.3o    Shade 

467 

53-8 

7-1 

33-0 

)-327 

0.  5i.    0 

46 

62-0 

100-3 

99-0 

" 

» 

52.    0    Sun 

6-3 

47-2 

40-9 

33-5 

977 
98-5 

" 

" 

53.  3o'  Shade 

1 

52-0 

59-6 

7-6 

33-3 

63-9 

99'4 
101-6 

" 

" 

55.    0,  San 

3-8 

447 

40-9 

32-8 

100-2 
100-6 

" 

" 

56.  3o   Shade         5o'3 

! 

58-9 

8-6 

33-9 

98-8 

» 

" 

0.58.    0   Sun 

5-5 

49-6 

44-1 

" 

66-6 

99-2 
99'4 

" 

AH 

April  27 

1.20.    0   Sun 
21. 3o   Shade 
23.    0^  Sun 

9-1 

48-0 
17 

447 
53-1 
39-2 

35-6 
5-. 

37-5 

32-3     1 

66-3 

101-8 
io3-o 
io3-o 
102-2 
102-0 

Light  clouds  and  haze. 

AH 

1 

102-6 

24.30   Shade 

42-3 

47-6 

5-3 

33-1 

1 

69-6 

io3-2 
io3-o 

" 

" 

26.    0    Sun 

6-2 

45-6 

39-4 

33-8     1 

.33-2 

1.25.40 

44 

io3-o 
103-5 

" 

27.30   Shade 

49'2 

55-1 

5-9 

33-9     1 

104-3 
I05-6 

" 

29.    0   Sun 

5-2 

45-5 

40-3 

33-8 

105-4 
103-8 

» 

" 

i.3o.3o   Shade 

49"6 

56-6 

7-0 

34-3     . 

1 

J 

72-8 

104-5 
104-5 

" 

AH 

In  every  observation,  whether  in  the  Sun's  rays  or 

in  the  shade,  the  terminal  reading  was  taken  ex 

ctly  one  ra 

nute  after  the  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  Radiation  "   i 

8  found  bv  comparing  each  change  (whether  in 

he  Sun's  ra 

ys  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  -which  immediate 

ly  follows'it. 

The  initials  X.  and  A.  II.  are  those  of  Mr.  W.  C. 

Nash  and  Mr.  A.  Harding. 

y 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  l.sdS. 


(cclxix) 


Observations  with  the  Actinometer — continued. 

~ 

Greenwich 

Instrmnent 

Readings  of  the 

^1 

Apparent 

Mean 

Greenwich 
Mean  Solar 

1 

Thermo- 

Blackened 

Day, 

Mean  Solar 

exposed  to 

Graduated  Scale. 

an 

effect  of  the 

Result  of 

Time  cor- 

"S 

meter  in 

Bulb 
Thermo- 
meter 
placed 
on  Grass. 

■  865. 

Time  of  the 
Initial 
Reading. 

the  Sun's 
Rays,  or  in 
the  Shade. 

M 

0 

Sun's 
Radiation 
in  parts  of 
the  Scale. 

each  Group 
in  parts  of 
the  Scale. 

responding 

to  the 

Mean  of 

each  Group 

•2  ^ 
< 

the  fluid  of 
the  Acti- 
nometer. 

General  Remarks. 

AH 

Initial 
A. 

Terminal 
B. 

April  27J   1.32.'  0    Sun 

'6-0 

48-4 

4^4;    35^2   h    '"■   ! '    ■"  ',  ° 

;. 

I03-8 

Light  clouds  and  haze. 

cont. 

:  )  35-5 

1.34.    0    44 

lo.rS 

53.  3o 

Sliadc 

52-9 

6o-2 

TO      357    !i 

1067 

„ 

,, 

107-5 

1.35.    0 

Sun 

14-6 

58-3 

437 

•• 

76-2 

108-0 
107-6 

" 

AH 

M^    9 

1.39.    0 

Sun 

5-2 

2  8-3 

23-1 

1 

61-9 

94-1 
86-4 

Clouds  passing  over  the  Sun. 

AH 

40.  00 

Shatle 

3o-6 

32-4 

1-8 

297  n 

83-7 
877 
90-3 

" 

42.    0 

Sun 

35-3 

75-3 

40-0 

37-6     j^3o7 

I.  4..  45 

46 

Generally  clear  about  the  Sun. 

' 

92-2 

43.30 

Shade 

777 

8o-8 

3-1 

24-8      J 

86-5 
8i-2 

78-2 

" 

,5.0 

Sun 

2-4 

I8-I 

157 

12-4 

^     , 

Sun  obscured  by  clouds. 

,, 

79-0 

46.30 

Shade 

20-2 

23-7 

3-5 

IO'2 

78-4 

„ 

„ 

I 

78-0 

48.    0 

Sun 

25-6 

37-2 

1 1-6 

8-4 

75-3 

„ 

,, 

>  14-0 

i.5o.    0    43 

74'5 

49.30 

Shade 

38-9 

417 

2-8 

I2'4 

1      64-7 

74-1 
74-0 

" 

" 

5i.    0 

Sun 

3-2 

2.-9 

187 

i5-9 

76-3 
76-0 

•• 

" 

52. 3o 

Shade 

23-7 

26-5 

2-8 

247     . 

75-3 

74-2 

" 

" 

1.54.    0 

Sun 

27-8 

64-2 

36-4 

75-4 

Partially  clear  about  tho  Sun. 

AH 

May  18 

23.23.    0 

Sun 

3-3 

40-4 

37-1 

53-9 

91-3 
92-1 

Licht  clouds  scattered  over  the 
sky. 

AH 

24.30 

Shade 

44-6 

5i-o 

6-4 

3o'8 

1 

93-0 
94-1 

" 

26.    0 

Sun 

1-8 

39*0 

37-2 

3ro 

93-6 
93-8 

" 

" 

27.30 

Slip.de 

42-8 

487 

5-9 

3i-4 

>3i'o 

23.27.15 

45 

59-6 

„ 

„ 

94-0 

29.    0 

Sun 

1-3 

387 

37-4 

3i-o 

i 

94-2 
93-S 

" 

" 

3o.3o 

Shade 

42-8 

497 

6-9 

3o-9     1 

- 

94-0 
93-2 
93-0 

» 

" 

32.    0 

Sun 

ro 

39-2 

38-2 

3. -5     n 

6i-i 

., 

„ 

93-3 

33.30 

Shade 

42-9 

49-5 

6-6 

3i-9 

>3i'9     2.3.34.    0 

45 

93-6 

•! 

J 

637 

93-0 

35.    0 

Sun 

2-4 

41-2 

38-8 

32-2 

92-4 

„ 

0 

94-0 

36.  .So 

Shade 

45-2 

51-8 

6-6 

33'o 

J 

64-3 

95-2 
94-8 

" 

38.    0 

Sun 

1-6 

42-1 

40-5 

337 

).33-5     I23.39.  i5 

45  '      66'0 

94-6 
94-8 

" 

" 

39.30 

Shade 

46-4 

53-4 

7-0 

33-8 

J 

94-3 
92-4 
92-8 

" 

" 

23.41.    0 

Sun 

1-8 

42'9 

41-1 

677 

„ 

AH 

94-1 

In  every  observation,  whether  in  the  Sun's  rays  0 

in  the  slmde,  the  terminal  reading  was  taken  exactly  one  m 

nute  after  t 

he  initial  re.iding. 

The  "  Apparent  Efifcct  of  the  8im's  Radiation  "  i 

found   by  coraoaring  each  change  (whetluT  in  the  Sun's  ra 

vs  or  in  th 

shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  wliicli  immediat 

ely  follows  it.    " 

The  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C. 

Nash  and  Mr.  A.  Harding. 

(cclxx) 


Observations  with  the  Actinometer, 


Obsebtatioxs  -with  the  Actinometer — continued. 


Day, 
1865. 


Greenwich 
Meaa  Solar 
Time  of  the 
Initial 
Reading. 


Instrnment       Readings  of  the 
exposed  to  |      Graduated  Scale. 

the  Sun's  I 

Rays,  or  in  I         ' 

the  Shade.     Initial       Terminal 


Apparen 
effect  of  the 
Sun's 
Radiation 
in  parts  of 
the  Scale. 


,  Greenwich  '5  -di    1       j 

Mean       Mean  Solar  ^  1   Thermo-  !  Blackejied  | 

Result  of  j  Time  cor-  |  °  meter  in    , 

each  Group'  responding    ^  .the  fluid  of 

in  parts  of        to  the      !  1  d  j  tl^K  Acti- 
the  Scale.      Mean  of  !  -g  ^     nometer. 
each  Group.  !^ 


Thermo- 
meter 
placed 

on  Grass. 


General  Remarks. 


May  20 


o.    o 

I.3o 

3 

4.30 

6 


Sun 

Shade 

Sun 

Shade 

Sun 


iM 

Shade 

,.0 

Sun 

,0.30 

Shade 

3.  12.    0 

Sun 

1 

May  22 

0.  5o.    0 

Sun 

5i.3o 
53.    0 
54.30 
56.    0 

57.30 
0.  59.    0 

Shade     j 

Sun 

Shade 

Sun 

Shade 

Sun 

May  22 

22.    7.    0 

Sun 

8.3o 

Shade 

10.    0 

Sun 

II.30 

Shade 

i3.    0 

Sun 

14.30 

Shade 

16.    0 

Sun 

17.30 

Shade 

19.    0 

Sun 

20.  3o 

Shade 

22.22.    0 

Sun 

O'O 

34-6 

35-6 

69-3 

vo 

37-9 
0-8 
39'5 
43-4 


51-7 
2-6 

467 
54-5 
5-5 
14-0 


5-0 
46-2 

0-4 
40-5 

0-9 
29-2 
35-7 
59-9 

2-4 

37-8 

4+"4 


67-4 
700 
36-2 
39-8 
37-6 
42-3 
78-8 


48-0 

56-3 

43-0 

52-0 

93-6 

iro 

557 


43-6 
49-6 
Zr^ 
44-1 
26-4 
33-3 
57-6 
63-8 
35"o 
42-2 
707 


4-6 
40-4 

5-3 
39-1 

5-5 


38-6 

3-4 
36-g 

3-6 
25-5 

4'i 
21-9 

3-9 
32-6 

4"4 
26-3 


31-8 
30-9 
32-3 
33-6 
34-1 
34-5 


35-6 
35-5 

34'5 
337 
34-9 


34-3 
33-4 
276 
217 
19'6 
17-9 
23*4 
28-4 
25-1 


)>32-9 


r- 


"97 


J^25-< 


3.    6.  3o 


o.  55.    o'  53 


22.    9.  45J  5i 


22.  20.  i5   52 


698 


■jd'o 


73-2 


76''3 


95' 


93-0 
98-4 


'      lOO'O 

loo'S 

ior6 

98-6 

74-0  97-4 


94-4 
96-8 

97-9 
99-8 

lOO'O 

96-3 
93-6 
94-0 
94-0 

92'6 
92*0 
90-8 
89-0 
89-3 
90-1 
9I-6 
94'4 
94'9 
95*0 
95-5 
94-0 
94-0 


Cloudless  about  the  Sun;  very   x 
bright.  „ 


Clear  about  tlie  Sun. 


Light  clouds  about  the  Su 


Light  clouds  over  the  Sun. 


i  Light  clouds  scattered  about. 


* 


In  every  observation,  whether  in  the  Sun's  ravs  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  minute  after  the  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  in  the  shade)  with  the  mean  of  that  which 

immediatelv  precedes,  and  that  which  immediately  follows  it. 
The  initials  X.  and  A. II.  are  those  of  Jlr.  \V.  C.  Nash  and  Mr.  A..  Hardin. 


AT  TEE  Royal  Observatory,  Greenwich,  in  the  Year  1805. 


(cclxxi) 


Observations  ■with  the  Actdjometee — continued. 

Greenwich  Instrument 

Readings  of  the 

Si 

Apparent 

Mean 

Greenwich 
Mean  Solar 

1 

Thermo- 

Blackened 

Day, 

Mean  Solar  exposed  to 

Graduated  Scale. 

flM 

effect  of  the 

Suu's 
Radiation 
in  parts  of 
the  Scale. 

Result  of 

Time  cor- 

'0 

meter  in 

Bulb 

1865. 

Time  of  the!  the  Sun's 

"d 

each  Group 
in  parts  of 

responding 
to  the 

^      :the  fluid  of 

Thermo- 
meter 
placed 

on  Grass. 

General  Remarks. 

t; 

Initial 

Rays,  or  in 

< 

the  Acti- 

E?ading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

F 

the  Scale. 

Mean  of 
cachGroup 

nometer. 

1 

Urn. 

div. 

dIv. 

div.                 h       m       5 

, 

^ 

0 

May  25 

2.49.     0 

Sun 

1-6 

37-9 

36-3 

72-0 

99-0 

Light  clouds  scattered  over  the 

AH 

joo-3 

sky. 

5o.3o 

Sliade 

39'6 

41-5 

'■9 

34-6 

1 

99-8 
1007 

'• 

52.     0 

Sun 

42-3 

79-0 

367 

347 

... 

99-6 
997 

» 

53.  3o 

Shade 

8o-6 

827 

2'I 

34-9 

74-0 

IOO-6 

lOI-O 

» 

55.    0 

Sun 

0-6 

37-9 

Syi 

3+-9 

>35-i 

2.55.3o'  40 

I02*0 

»                      )> 

„ 

io3-o 

56.30 

Shade 

40-0 

42-8 

2-8 

35-1 

I02-8 
102-3 

" 

" 

5S.    0 

Sun 

44-3 

82-8 

38-5 

35-5 

102-5 

104-3 

" 

• 

2.  59.  3o 

Shade 

85-0 

88-3 

3-3 

36-2 

76-6 

104-4 

I02-0 

„ 

" 

3.    I.    0 

Sun 

6-7 

47-3 

40-6 

77-9 

102-4 

104-0 

"                      " 

ATI 

June  7 

21.  3o.    0 

Sun 

«7 

347 

33-0 

54-9 

90-8 

91-8 

93-0 

Cloudless. 

AH 

3i.3o 

Shade 

37-4 

42-4 

5-0 

28-0      " 

1 

„ 

93-6 

2>c>.    0 

Sun 

2'2 

35-1 

32-9 

27-9 

93-4 
94-8 

"» 

" 

3+.30 

Shade 

38-4 

43-4 

5-0 

28-2 

58-0 

957 
95-7 

» 

» 

36.    0 

Sun 

6-7 

40-1 

33-4 

28-2 

>28-5 

2i.36.3o   49 

95-3 
95-6 

» 

" 

37.30 

Shade 

437 

49-2 

5-5 

28-8 

96-3 
96-3 

" 

" 

39.    0 

Suu 

2'I 

37-4 

35-3 

29-3 

•• 

96-5 
96-0 

" 

" 

40.30 

Shade 

41-2 

47-8 

6-6 

29-2 

J 

61-2 

967 
96-4 

" 

" 

21.42.    0 

Sun 

5-6 

42-0 

36-4 

■' 

96-0 

97-2 

" 

AH 

June  7 

22.43.    0 

Sun 

1-6 

37-1 

35-5 

•  • 

68-1 

93-6 
95-4 

Cloudless. 

AH 

44.30 

Shade 

38-6 

40-2 

1-6 

34-5 

^ 

687 

96-0 
97-4 

" 

" 

46.    0 

Sun 

o-i 

36-8 

367 

34-1 

•• 

98-3 
101-7 

" 

» 

47.30 

Shade 

37-0 

407 

37 

33-9 

>34-8 

22.48.    0 

56 

70-3 

100-8 

IO0-2 

" 

" 

49.    0 

Sun 

4*' 

42-6 

38-5 

35-2 

•• 

98-6 

99-0 

" 

5o.3o 

Shade 

44-8 

47-8 

3-0 

36-2 

J 

70'9 

99-2 
100-4 

22.52.     0 

Sun 

4"  I 

44-0 

39-9 

71-6 

997 
98-6 

AH 

In  every  observation,  -B-hether  in  the  Sun's  rays  or 

in  the  shade,  the  terminal  reading  was  taken  exactly  one  mi 

ante  after  the  initial  reading. 

The  "Apparent  Effect  of  the  Sun's  Radiation  "  is 

found  by  comparing  each  change  (whether  in  the  Sun's  rays 

or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  iuimediate 

V  follows  it. 

Tlie  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C.  N 

ash  and  Jlr.  A.  Harding. 

(cclxxii 


Observations  with  the  Actinometer, 


Observations  avith  the  Actinometer — continued. 

Greenwich  Instrument 

Readings  of  the 

o< 

1 

Apparent 
effect  of  the 

Sun's 
Radiation 
in  parts  of 
the  Scale. 

Mean 

Greenwich  -S 
Mean  Solar  . 

Thermo- 

Blackened 
Bulb 
Thermo- 
meter 
placed 
on  Grass. 

Day, 
.865. 

Mean  Solar 

Time  of  the 

Initial 

Reading. 

exposed  to 
the  Sim's 
Rays,  or  in 
the  Shade. 

Graduated  Scale. 

Result  of 
ach  Group 
m  parts  of 
the  Scale. 

Time  cor- 
responding 
to  the 
Mean  of 
eachGroup. 

ii 

meter  in 
the  fluid  of 
the  Acti- 
nometer. 

General  Remarks. 

Initial 
A. 

Teminal 
li. 

.     .     . 

,liv. 

d,v. 

,ii.. 

Jiv. 

div. 

h       m       B 

0 '    0 

0 

June   7 

23.42.    0 

Sun 

-0-3 

o5-o 

35-3 

•• 

1      74-. 

99'° 
99' • 

Cloudless. 

AH 

43.30 

Shads 

353 

347 

-0-6 

36-3      ' 

1 

99-6 
99-6 

" 

" 

45.    0 

Sun 

34-3 

70-3 

36-0 

36-3 

99-4 
IOO-5 

" 

" 

46.30 

Shade 

70-8 

70-8 

0-0 

37-6 

>37-3 

23.47.    0 

58  '      76-2 

1 

1007 
IOI-5 

" 

" 

48.    0 

Sun 

0-6 

39-8 

39-2 

38-6 

•• 

I02-3 
I02-0 

" 

'■ 

49.30 

Shade 

41-1 

42-2 

I-I 

37-8 

J 

102-4 
io3-o 

» 

" 

23.51.    0 

Sun 

43-0 

81-6 

38-6 

78-3 

103-3 

1027 

■ 

AH 

June  8 

1.40.    0 

Sun 

i-o 

367 

357 

.. 

76-4 

96-3 
100 -5 

Cloudless. 

.4.H 

41.30 

Shade 

37-4 

37-2 

—  0-2 

36-5 

101-6 
io3-i 

» 

" 

43.    0 

Sun 

37-2 

74-0 

36-8 

36-6 

■■ 

104-0 
I03-6 

» 

» 

44.30 

Shade 

74-8 

75-3 

0-5 

377 

^37-3 

1.45.    0 

5i 

77-8 

104-0 
io5-3 

.. 

" 

46.   0 

Sun 

1-2 

40-8 

396 

38-4 

•• 

io5-3 

104-9 

" 

" 

47.30 

Shade 

42-1 

43-9 

1-8 

37-3 

•• 

104*6 

103-2 

" 

" 

1.49.    0 

Sun 

44-8 

83-4 

38-6 

79*9 

102-8 
I03-6 

AH 

June  14 

1.38.    0 

Sun 

5-6 

3i-6 

26-0 

68-4 

877 

Light  clouds  about  the  Sun. 

AH 

90-4 

39.30   Shade 

3+-, 

37-6 

3-5 

26-5 

1 

•• 

92-4 
95-4 

" 

" 

41.    0'  Suu 

1 

39-2 

73-2 

3+-0 

307 

96-9 
99-0 

., 

" 

42.30'  Shiulo 

75-4 

78-6 

3-2 

32-3 

1 

71-6 

997 
100-2 

" 

44.    0    Sun 

'"4 

3S-3 

36-9 

33-1 

)>3o-9 

1.44.30 

5i 

101-4 
102-9 

Clear  about  the  Sun. 

" 

45.30   Shailc 

1 

407 

45-0 

4-3 

3i-5 

lo3-o 
103-6 

Light  clouds. 

" 

47.    0    Sun 

47-3 

82-1 

34-8 

3o-2 

io5-2 
io6-2 

» 

" 

48.30'  Shade 

i 

84-8 

897 

4'9 

32-1 

J 

74-1 

104-7 

106-0 

" 

" 

i.5o.    0    Sun 

1-2 

40-5 

39-3 

75-8 

io6-o 

AH 

In  ever}-  observation,  -wheth 

er  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  mi 

lute  after  th 

e  initial  reading. 

The  "  Apparent  Effect  of  th 

e  Sun's  Radiation"   is  found  by  comparing  each  change  (whether  in   the  Sim's  ray 

or  in  the 

shade)  with  the  mean  of  that  which 

immediately  precedes  and 

that  wliich  immediately  follows  it. 

The  initials  N.  and  A.  H.  ar 

e  those  of  Mr.  W.  C.  Xash  and  Mr.  A.  Harding. 

_ 

AT    THE    IlOYAI,    OjiSKRVATOnV,    GrEEXWICII,    IX    THE    YeAR    LSO-' 
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Obseuvations  with  the  Actinometer— 

-continued. 

Greenwich  Instrument 

Readings  of  the 

0<      Apparent         ^j^,^ 

Greenwich 
Mean  Solar 

1 

Thermo- 

Blackened 

Day, 

Mean  Solar!  exposed  to 

Graduated  Scale. 

a"    effect  of  the]  Result  of 

Time  cor- 

•s 

meter  in 

Bulb 
Thermo- 
meter 
placed 
on  Grass. 

«86s. 

Time  of  the 
Initial 

the  Sun's 
Rays,  or  in 

■"S          '"'"^      ieach  Group 

responding 
to  the 

-Sd 

the  fluid  of 
the  Acti- 

General Remarks. 

? 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

g  a     11  parts  of 
.3^    1  the  Scale. 

the  Scale. 

Mean  of 
each  Group. 

2tg 

nometer. 

1 

1,     ,„ 

dlv 

,. 

d-       1        d- 

dir.             1    h       m       .     !        0 

^ 

June  19     2.  10.'  0 

Smi         j        7-2 

32-8 

25-6  j       .'.■ 

58-0 

79°o 

Light  clouds  about  the  Sun. 

All 

i 

84-2 

1       II. 3o 

Shade     [     35-6    !       39-1 

3-5 '      26-5      1 

.. 

89-0 

q3-6 

" 

1       i3.    0 

Sun         1     40-8 

75-. 

34-3       30-7 

Clear  about  the  Sun. 

g5-6 

i        14.30 

Shade          77-5 

8 1-3 

3-8       3i-8 

1 

j 

6o-i 

95-4 
96-3 

" 

•' 

1        16.    0 

Sun        j       2-0 

38-9 

36-9  i      32-3     1 

>3o-5 

2.16.30;  48 

97-2 
98-4 

" 

,. 

17.30 

i 

Shade 

40-9 

46-3 

5-4 1      3o-8     i 

■• 

99-3 
98-6 

" 

i       1 9-    0 

Sun 

49-0 

84-4 

35-4       3o-o 

1 

.. 

96-3 

„ 

! 

i 

97-0 

20.  3o 

Sliude 

87-5 

93-0 

5-5  i      31-7 

J 

62-6 

q8-2 

„ 

„ 

q8-0 

2.22.    0 

Sun 

3-2 

42-1 

38-9 

64-3 

96-3 
967 

" 

AH 

June  19 

23.33.    0 

Sun 

12-0 

49-5 

37-5 

62-4 

io6-6 

.07-5 

Cloudless. 

All 

34.30 

Sliado 

52-0 

56-3 

4-3 

34-3 

63-8 

108-3 
I08-3 

" 

" 

36.    0 

Sun 

1-5 

4I-I 

39-6 

35-0 

io8-o 
109-1 

" 

" 

37.30 

Shade 

44-2 

49-0 

4-8 

35-0 

65-7 

io8-5 

„ 

,, 

108-3 

39.    0 

Sun 

1-8          4«-8 

40*0       34-6 

>35-3 

23.39.30    09 

.. 

108-3 

„ 

„ 

108-0 

40.30 

Shade 

45-1 

5ri 

6-0 '      35-3 

67-8 

io8-o 

„ 

„ 

42.    0 

Sun 

0-6 

43-2 

42-6 1      36-2 

108-2 
108-3 

" 

" 

43.30 

Shade 

47-3 

5+-I 

6-8        37-0 

1 10-6 
111-7 

" 

" 

23.  45.    0 

Sun 

1-5 

46-5 

45-0 

69-2 

II2-n 
mo 

" 

Ul 

Juue  20 

2.     2.     0 

Sun 

ri 

38-7 

37-6 

76-4 

104-0 
io5-5 

Cloudless. 

AH 

3.3o 

Shade 

40-2 

41-0 

0-8 

37-3 

' 

•• 

107-8 
1IO-3 
1 11-5 

» 

" 

5.    0 

Sun 

0-5 

39-1 

38-6 1      37-4 

„ 

„ 

1 

112-8 

6.3o 

Shade 

407 

42-3 

1-6 

37-3 

78-9 

I  I  2-5 
112-7 

" 

" 

8.    0 

s„„ 

4-6 

43-8 

39-2 

37-2 

).37-5 

2.    8.3o 

49 

112-0 
I  I  2-4 

„ 

q.3o 

Sliade 

45-6 

48-1 

2-5 

37-4 

79-6 

II3-0 
114-4 

" 

j 

1 1.    0 

Sun 

i"4 

42-0 

40-6 

37-6 

113-3 
1.3-7 
1I3-0 
1 12-2 
111-6 

" 

„  ! 

12.30 

Shade 

44-8 

48-3 

3-5 

38-2 

J 

807 

.. 

.. 

2.  14.    0 

Sun 

1-2 

44-0 

42-8 

82-2 

„ 

AH 

1 

110-3 

In  every  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  fal«n  ex 

ctly  one  mi 

nute  after  the  initial  reading. 

The  "Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  th 

c  Sun's  ray 

or  in  the  shade)  with  the  mean  of  that  whioli 

immediately  precedes  and  that  which  immediately  follows  it. 

The  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 

__ 

Geeenwicu  Observations,  1865. 
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Observations  with  the  Actinometer, 


Observations  with  the  Actinometer — continued. 

Greenwich  Instrument 

Headings  of  the 

-1 

Apparent 

Mean 

Greenwich 

Mean  Solar 

1 

Thermo-     Blackened 
meter  in       ^^"'^ 
the  fluid  of     Tlicrmo- 
the  Acti-  1     ™^"^^, 
nometer.  '     P'^'='=d 
1  on  Grass. 

Day, 
1865. 

Mean  Solar 

Time  of  the 

Initial 

Reading. 

exposed  to 
the  Sun's 
Rays,  or  in 
the  Shade. 

Graduated  Scale  ^ 

ll 

effect  of  the 

Sun's 
Radiation 
m  parts  of 
the  Scale. 

Result  of 
ach  Group 
in  parts  of 
the  Scale. 

Time  cor- 
responding 
to  the 
Mean  of 
each  Group 

ii 

< 

General  Remarks. 

t 

Initial 
A. 

Terminal 
B. 

.     .      . 

div.        '             dlv. 

div. 

div. 

dir. 

h      m       s 

0 

0 

c 

June  20 

22.22.     0 

Sun 

2-8          47-0 

44-2 

71-0 

102-2 

107-2 

Cloudless ;  very  bright. 

N 

23.30 

Shade 

52-5 

6o-i 

7-6;      37-4     ■ 

„ 

„ 

25.     0 

Sun 

2"0 

47-8 

45-8       38-0 

111-8 

1, 

;; 

1I2-0 

26.30 

Shade 

53-5 

6i-5 

8-0 

39-2 

>38-6 

22.  28.  3o 

55 

II2-8 

» 

" 

28.  0 

Sun 

I -5 

5o-o 

48-5 

40-0 

•  • 

Il5-2 

» 

» 

29.30 

Shade 

57-5 

66-5 

9-0 

38-7 

..            ..5-4 

„ 

» 

3i.    0 

Sun 

5-0 

5i-9 

46-9 

37-9 

78-6     1    II4-7 

„ 

') 

32.  3o 

Shade 

57-0 

66-0 

9-0 

39-0 

„ 

;» 

22.34.    0 

Sun 

6-0 

55-0 

49-0 

80-4     1    114-0 

i» 

N 

113-2 

June  20 

23.39.    0 

Sun 

CO 

35-8 

35-8 

837 

loro 

104-7 

Cloudless. 

AH 

40.30 

Shade 

36-2 

35-2 

—  ro 

37-0 

104-3 
io5-2 

" 

" 

4.0 

Sun 

34-8 

71-0 

36-2 

36-9 

106-5 
108-2 

" 

" 

,3.30 

Shade 

71-3 

71-0 

-0-3 

38-7 

86-2 

110-0 

1 12'5 

" 

" 

45.0 

Sun 

o-o 

40'6 

40-6 

40-4 

>39-5 

23.  45.  3o|  59 

.. 

114-0 

„ 

„ 

116-0 

46.30 

Shade 

417 

42-3 

0-6 

40-9 

87-8 

116-6 

n6-6 

" 

" 

.».o 

Sun 

—  0*2 

42-2 

42-4 

41-1 

117-2 
117-6 
117-4 
118-0 

" 

" 

49.30 

Shade 

43-8 

45-8 

2'0 

41-4 

887 

" 

" 

23.51.    0 

Sun 

3-4 

477 

44-3 

90-0 

116-8 

" 

AH 

June  21 

2.    I.    0 

vSun 

0-5 

33-6 

33  I 

87-5 

101-6 

Clear  about  the  Sun. 

AH 

1    104-6 

2.3o 

Shade 

34-0 

33-4 

-0-6 

34-6 

1 

87-8     1    io5-2 

i      in-7-o 

>' 

" 

4.    0 

Sun 

33-1 

68-0 

34-9 

35-2 

io8-o 
109-5 

" 

" 

5.3o 

Shade 

68-6 

68-6 

o-o 

35-8 

88-2 

109-8 

1  1 1'2 

• 

» 

7.    0 

Sun 

I'O 

37-8 

36-8 

36-3 

>357 

2.   7.3c 

49 

•• 

111-5 
111-5 

" 

" 

8.3o 

Shade 

38-9 

39-8 

0-9 

36-1 

89-2 

111-6 
11 3-0 

.' 

.' 

10.    c 

Sun 

40-4 

77-5 

37-1 

35-8 

•• 

112-8 
ii3-o 

>' 

" 

11.3c 

1  Shade 

787 

8o-5 

1-8 

35-8 

J 

90-3 

112-4 

111-7 
1110 

" 

" 

f 

2.  i3.    c 

Sun 

3-9 

420 

38-1 

.. 

92-0 

„ 

AH 

1 

109-0 

In  every  oljservation,  Tvhether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  minute  ^fte'"  the  imtialreading^ 

The  "  Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  m  the  shade)  with  the  mean  Of  tliat  wlucli 

immediately  precedes  and  that  which  immediately  follows  it. 

Th« 

initials  N. 

and  A.  H.  a 

re  those  0 

Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 



AT   THE    EOYAL    OBSERVATORY,    GREENWICH,    IN   THE   YeAR    18G5. 
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Observations  with  the  Actinometer — continued. 

Greenwich  Instrument 

Readings  of  the 

c%- 

Apparent        jj^^^ 

Greenwich 
Mean  Solar 

^ 

Thermo- 

Blackened 

• 

Day, 

Mean  Solar  exposed  to 

Graduated  Scale. 

.3  4 

effect  of  the   Result  of 
„  ^™.'      'each  GrouE 

Time  cor- 

0 

meter  in 

Bulb 

1865. 

Time  of  the   the  Sun's 
Initial      Kays,  or  in 

responding 
to  the 

l« 

the  fluid  oi 
the  Acti- 

Thermo- 
meter 

General  Remarks. 

i 

Radiation 

in  parts  of 

Reading,     the  Shade. 

Initial 
A. 

Terminal 
B. 

|i 

in  parts  of 
the  Scale. 

the  Scale. 

Mean  of 
each  Group 

< 

nometer. 

placed 
on  Grass. 

1 

June  23 

1.53.    0  Sun 

6-0 

5"r2 

45^2 

'''"• 

"■'■ 

"     "     " 

° 

84-0 

.14°2 
1 .5-3 

Clear    about   the    Sun  ;    light 
clouds  elsewhere. 

AH 

54.  3o  Shade 

53-8 

07-0 

3-2 

41-8 

1 

84-3 

114-0 
1 13-6 

" 

" 

56.    0,  Sun 

4-2 

48-9 

447 

41-5 

114-2 

„ 

^^ 

114-0 

57.30 

Shade 

5i-i 

54-3 

3-2 

41-6 

85-6 

113-5 
113-5 

" 

» 

i.5g.    0 

Sun 

4-0 

48-9 

44"9 

4I-I 

>40-4 

..59.30 

5o 

.i5-o 

„ 

„ 

2.    0.  3o 

Shade 

5i-3 

55-6 

4-3 

-39-0 

877 

1 14-0 
113-6 

„ 

„ 

2.    0 

Sun 

3, 

45-3 

4r6 

37-2 

88"3 

1 1 2-2 
1 10-6 
1II-5 

Light  clouds  near  the  Sun. 

=  . 

3.3o 

Shade 

48-2 

527 

4-5 

407 

.i3-o 

1.2-6 

" 

" 

~2.    5.    0 

Sun 

lo-o 

5S-8 

48-8 

897 

112-0 

112-5 

Clear  about  the  Sun. 

AH 

June  28 

1.37.    0 

Sun 

19-0 

62-0 

43-0 

66-8 

96-. 

A  few  light  clouds  near  the  Sun. 

N 

io3-o 

38.  3o,  Shade 

65-6 

7I-I 

5-5 

36-9 

] 

40.    0  Sun 

87 

5o-4 

417 

35-9 

U6-8 

1.4..  i5 

5i 

103-2 

" 

" 

4..30 

Shade 

54-5 

6o-6 

6-1 

36-9 

103-4 

" 

" 

43.    0 

Sun 

3-0 

47-2 

44-2 

37-5 

J 

70-0 

104-4 

" 

" 

..44.30 

Shade 

5,-9 

59-2 

7-3 

727 

107-2 

Cloudy  after  this  time. 

N 

July   2 

22.    2.    0 

Suu 

9-0 

44"9 

35-9 

67"o 

94-0 

Clear   about   the    Sun  ;    light 
clouds  elsewhere. 

AH 

3.3o  Shade 

47-0 

5o-i 

3-1 

2,2,-6 

" 

g3-2 

5.    0  Sun 

o-g 

38-5 

37-6 

34-4 

94-0 

" 

" 

6.  3o  Shade 
8.    0  Sun 

41-1 
2-6 

44"4 
40-7 

3-3 
38-1 

34-6 
34-5 

>34-3 

22.    7.    0 

53 

68-4 
70-2 

93-8 
96-7 
97-3 

;; 

» 

9.  3o  .Shade 

43-5 

47-5 

4-0 

34-6 

97-1 

22.  II.    0 

1 

Sun 

ro 

40-2 

39-2 

72-0 

gj-o 

" 

AH 

July  24  23.  33     0 

Sun 

1-8 

39-4 

3,6-6 

73-5 

102-6 

Clear    about    the    sun  ;    light 

AH 

clouds  and  haze  are  generally 

34.30 

Shade 

41-6 

44-0 

2-4 

33-9 

io5-i 

prevalent. 

36.    0 

Sun 

45-1 

81-0 

35-9 

3,2>-^ 

1 05-4 
106-7 

" 

" 

37.30 

Shade 

827 

85-5 

2-8 

33-9 

>33-8 

23.38,    0 

55 

7'5-8 

" 

" 

39.    0'  Sun 

1-2 

387 

37-5 

34-3 

" 

109-0 

" 

" 

40.  3o  Shade 

.   40-9 

44-5 

3-6 

i3,-6 

.09-6 

" 

" 

23.42.    0  Sun 

46-3 

83-1 

36-8 

78-0 

110-7 

"' 

AH 

July  29 

I.  i5.    0  Sun 

2-0 

40-3 

38-3 

73-1 

92-4 
98-0 

Light  high  cirrus  scattered  o-er 
the  sky. 

AH 

16.  3o  Shade 

42-8 

46-2 

3-4 

357 

1 

.00-3 

18.    0  Sun 

1-2 

41-1 

39-9 

36-2 

[ ' 

102-6 

„ 

'■' 

19.30  Shade 

43-2 

47-2 

4-0 

37-0 

75-6 

io3-o 

" 

21.    0|  Sun 

27 

44-8 

42-1 

37-8 

>36-9 

I.2I.30 

5o 

_ 

103-6 

" 

" 

22.  3o;  Shade 

477 

52-3 

4-6 

37-5 

102-0 

24.    0  Sun 

1-9 

44-0 

42-1 

37-2 

/s'o 

100-0 

'1 

25.  3o,  Sliado 

47-0 

52-2 

5-2 

37-2 

104-2 

jj 

" 

'   1.27.    0  Sun 

1-3 

44-0 

427 

..       1 

797 

100-0 

,, 

AH 

In  every  observation,  wheth 

cr  in  the  S 

un's  rays  0 

r  in  the  shade,  the  terminal  reac 

ing  was  taken  ex 

ctly  one  in 

nnte  after  t 

le  initial  reading. 

ade)  with  the  mean  of  that  whi.-h 

The  "  Apparent  Effect  of  th 
immediately  precedes  and 

e  Sun's  Ra 
tliat  whic 

diation"  is 
I  immediate 

found  by  comparing  each  chan 
ly  follows  it 

;e  (whether  in  the 

Sun's  rays 

or  in  the  si 

The  initials  N.  and  A.  H.  ar 

e  those  of 

Jlr.  W.  0. 

Vasli  and  Mr.  A.  Harding. 

(cc-xxvi) 


Observations  with  the  Actinometer, 


0 

BSERVATIONS   VTITB.   THE   ACTINOJIETER— 

-contuiuei 

!  Greenwich  Instrument 

Readings  of  the 

ii 

Apparent 

Mean 

Greenwich  ■S 
Mean  Solar  . 

Thermo- 

Blackened 

Dav,       iMean  Solar  exposed  to 

Graduated  Scale. 

aa 

effect  of  the 

Result  of 

Time  cor-  |  = 

meter  in 

Bulb 
Thermo- 

placed 
on  Grass. 

Time  of  the    the  Sun's 

;f 

Sun's 
Radiation 

each  Group 
in  parts  of 

responding 
to  the 

!=• 

the  fluid  of 
the  Acti- 

General Remarks. 

i 

1S65. 

Initial       Ravs,  or  in 

Reading.   |  th^  Shade. 

Initial 
A. 

Terminal 
B. 

0 

in  parts  of 
the  Scale. 

the  Scale. 

Mean  of 
eachGroup. 

2^ 

nometer. 

I 

1    h       m       . 

iW 

div 

dir. 

div. 

h      m       . 

0 

0 

Aug.  i5  21.54.    0   Sun 

5-7 

43-3 

37-6 

64-0 

81-9 

82-1 

A  few  light  cloud;:. 

N 

55.30    Shade 

45-9 

49-2 

^■s 

31-4 

^ 

„ 

„ 

57.    0    Sun 

50-7 

82-4 

317 

28-5 

807 

79'6 

" 

21.  58.30   Shade 

84-8 

87-9 

3-1  i      24-9 

)>27'3 

21.59.      ° 

44 

66-0 

„ 

„ 

22.    0.    0    Sun 

7-2 

ivo 

24-3 

21-6 

847 
78-0 

Suu  obscured  for  35  seconds. 

» 

I.  3o:  Shade 

33-8 

36-1 

2*3 

3o'3 

J 

22.    3.    0'  Sun 

37-4 

78-2 

40-8 

. 

68-0 

\l\ 

Sun  free  from  cloud. 

N 

Aug.  18 

21.  49.    0,  Sun 

2-4 

307 

28-3 

56-3 

77-2 

Cloudless. 

N 

5o.  3o    Shade 

347 

397 

5-0         22-8 

^ 

787 

„ 

,       52.    0   Sun 

4'7 

69-0 

27-3  1        22-2 

8o-6 

.' 

J, 

53.  3o   Shade 

72-5 

777 

5-2          23-1 

)■  22-9 

21.54.      0 

42 

8o-5 

„ 

55.    0    Sun 

4-0 

33-4 

29-4     237 

1 

8o-8 

„ 

„ 

56.  3o!  Shade 

36-8 

43-0 

6-2          22-8 

J 

8i-6 

„ 

„ 

21.58.    0 

Sun 

44-5 

73-0 

28-5 

ei2> 

86-1 

„ 

N 

1 

86-8 

Aug.  2q    22.  34.    0 

Sun 

•77 

64-2 

46-5         .. 

58-2 

88-6 

Light  clouds. 

AH 

35.  3o;  Shade 

69-0 

76-2 

7-2       38-8 

88-4 

J, 

1       2>-j.    0    Sun 

7-0 

52-6 

45-6       37-9 

93-6 

,, 

„ 

38.  3o   Shade 

57-2 

65-4 

8-2       367 

>37-4 

22.39.      0 

42 

63-0 

91-8 

„ 

40.    0    Sun 

8-0 

52-2 

44-2       36-0 

1 

.. 

86-8 

„ 

41.30   Shade 

57-2 

65-5 

8-3  i      37-6 

J 

63-9 

89-1 

„ 

„ 

22.  43.    0   Sun 

1 

8-3 

55-8 

47-5 

•' 

65-4 

89-0 

" 

AB 

Aug.  00 '22.  18.    0    Sun 

9*4 

54-0 

44-6 

61 -o 

8o-6 

Cloudy. 

AH 

1       19.30'  Shade 

58-5 

64-8 

6-3  i      39-3 

1 

8i-3 

" 

„ 

21.    0    Sun 

13-4 

6o-o 

46-6  i      39-4 

>  40'2 

22.20.45 

40 

62- 1 

86-3 

„ 

1       22.  3o    Shade 

64-3 

72-3 

8-0 

41-9 

J 

63-4 

91-2 

„ 

„ 

!       24.    0'  Suu 
1       25.  3o    Shade 

64-1 

58-6 
72-6 

53-2 

8-5 

45-0 
467 

}45-9 

22.  26.     0 

41 

64-3 

93-0 
95-1 

Clear  about  the  Sun. 

" 

22.  27.    0   Sun 

I                 1 

9-0 

66-1 

57-1 

65-9 

967 

» 

AH 

1                 1 
Sept.    1    23.39.    0   '"^"^ 

i5o 

65-9 

5o-9 

6g'o 

go'O 

Cloudy  generally  ;  clear  at  pre- 

AH 

sent  about  the  Sun. 

„ 

40.30    Shade 

73-1 

84-8 

117       35-5 

^ 

71-2 

94"5 

„ 

„ 

'       42.    0    Sun 

8-2 

5i-6 

43-4       3i-i 

95-9 

Light  clouds  about  the  Sun. 

„ 

43.30   Shade 

58-2 

7ri 

12-9'      19*3 

>  24-0 

23.44-    0 

42 

73'o 

98-0 

„ 

„ 

45.    0;  Sun 

7-2 

28-3 

21-1          8-9 

91-2 

Sun  obscured. 

„ 

46.30'  Shade 

34-5 

46-0 

1 1-5 

25-0 

J 

73-9 

877 

„ 

„ 

I23.  48.    0   Sun 

1                 1 

5-5 

57-5 

52-0 

■■ 

88-3 
947 

Light  clouds  about  the  Sun. 

AH 

Sept.  5 

i 
1.53.    0   Sun 

ii-o 

59-8 

48-8 

70-6 

97-2 

Thin  clouds  about  the  Sun. 

AH 

54.30   Shade 

64-3 

7I-I 

6-8 

41-2 

\ 

71-3 

loo-o 

„ 

„ 

56.    0    Sun 

5-8 

53-0 

47-2 

40-5 

94-6 

„ 

„ 

57.30;  Shade 

57-0 

63-6 

6-6 

43-1 

r 

1.58.    0 

Z6 

7V'2 

90-6 

„ 

„ 

1.  59.    0   Sun 

q-i 

61-2 

52-1 

44-8 

93-8 

„ 

„ 

2.    0.  3o'  Shade 

66-0 

74-1 

8-I 

43-2 

73'6 

94-8 

„ 

„ 

2.    2.    0   Sun 

"•9 

58-4 

5o-5 

74-4 

94-8 

»> 

AH 

In  erery  ohservation,  wheth 

er  in  the  S 

un's  rays  or 

in  the  shade,  the  terminal  read 

ing  was  taken  exa 

ctly  one  mi 

nute  after  tl 

le  initial  reading. 

The  "Apparent  Effect  of  th 

Sun's  Ra 

■iation  "is 

found  by  comparing  each  chang 

e  (whether  in  the 

Sun's  rays 

or  in  the  s 

lade)  with  the  mean  of  that  which 

immediatelv  precedes  anc 

that  whic 

h  immediate 

Iv  foUows  it 

TheinitialsN.  and  A.H.  ai 

e  those  of 

Mr.  W.  C.  : 

s^ash  and  Mr.  A.  Harding. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISG." 
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Obsekyatioms  with  the  Actinometer — continued. 

Greenwiel 

Instrument 

Readings  of  the 

il. 

:   .                                     Greenwich  -S 
Apparent  t      ^^^^^       j^^^^  j-olar 

i 

'  Thermo- 

Blackened 

Day,       ,Mean  Sola 

•  exposed  to 

Graduated  Scale. 

CM 

effect  of  the 

Result  of  1  Time  cor-  ,  a  ^ 

meter  in 

Bulb 

{ 

iTimeofth 

the  Sun's 
Rays  or  in 

bcf 

Sun's 
Radiation 

each  Group  responding !  „  s 
in  parts  of      to  the     \'%^ 

the  fluid  of  i  Thermo- 
the  Acti-        "«='«•: 

General  Remarks. 

;  fe 

1865. 

Initial 

1 

Reading. 

the  Shade. 

Initial 

1  Terminal 

i-5 

in  parts  of 

the  Scale.      Mean  of     -3 

nometer. 

placed 

i  1 

A. 

B. 

f- 

,  the  Scale. 

^each  Group.  I^ 

j  on  Grass. 

Sept.    5 

23.     2.'  0 

Sun 

20-8 

67-6 

46-8 

d,v. 

""■ 

:.      m      . 

° 

67°3 

87°2 

Clear  about  tlie  Sun. 

A!I 

3.  3o 

Shade 

71-6 

78-4 

6-8 

42-3 

1 

68-0 

9'7 
93-8 

5.    0 

Sun 

1-6 

53-0 

51-4 

44-6 

96-5 

6.30 
8.    0 

Sliade 
Sun 

57-4 
8-4 

64-3 
6i-8 

6-9 
53-4 

45-5 
46-0 

W5-5 

23.    8.3o 

42 

69-0 

98-4 
99'9 

»' 

'> 

9.30 

Shade 

66-4 

74-4 

8-0 

47-2 

70-4 

loi-o 

^^ 

1' 

11.    0 

Sun 

4-6 

6i-5 

56-9 

48-2 

IOI-5 

12.30 

Shade 

67-2 

76-6 

9'4 

44'4 

_ 

72-0 

I01-5 

^' 

23.  14.    0 

Sun 

1 3-5 

64-. 

5o-6 

« 

73-2 

lOO'O 

Light  clouds  about  the  Sun. 

AU 

Sept.    6 

I.  !2.     0 

Sun 

o*o 

47-4 

47-4 

76-1 

91-8 

Clear  about  the  Sun. 

AH 

i3.3o 

Shade 

49-3 

52-2 

2-9 

3V-4      1 

76-2 

92-5 

i5.    0 

Sun 

2-3 

23-6 

21-3 

18-5 

92-0 

Cloudy. 

16.  3o 

Shade 

25-3 

28-0 

27        .3-5     1 

>-20-2 

1. 17.  0 

38 

76-8 

89-0 

„ 

„ 

18.    0 

Sun 

3o 

14-0 

iro 

8-4 

84-3 

Sun  obscured  by  cloud. 

ig.  3o 

Shade 

1 5-3 

17-9 

2-6 

29-2 

77-0 

82-9 

_ 

'.' 

1.21.    0 

Sun 

1 8-5 

71-0 

52-5 

77-5 

88-0 

94-0 

Clear  about  the  Sun. 

AH 

Sept.    6 

2.  48.    0 

Sun 

O'O 

41-2 

41-2 

77-0 

88-0 

Clear  about  the  Sun. 

Alt 

49.  3o    Shade 

41-8 

4'7 

—  O'l 

42-8 

78-3 

93-6 

„ 

11 

5i.    0    Sun 

vo 

45-2 

44-2 

43-5 

96-0 

97-6 

" 

52.  3o    Sliade 
54.    0    Sun 

46-. 

1-0 

47-6 
45-4 

1-5 

44'4 

42-8 
42-8 

.43-0 

2.54.30 

28 

79-2 

98-0 
98-9 

;; 

;; 

55.30 

Shade 

47-3 

49- « 

1-8 

43-2 

8o-i 

99-0 

", 

57.    0 

Sun 

4-0 

49-6 

45-6 

43-1 

loo-o 

" 

2.  58.  3o 

Shade 

52-8 

56-0 

3-2 

42-6 

J 

80-8 

99-6 

3.    0.    0 

Sun 

8-1 

54-0 

45-9 

8r3 

99-0 

i' 

AH 

Sept.    6 

23.    6.    0 

Sun 

2'0 

43-2 

41-2 

67-0 

86-8 

Cloudless,  light  haze. 

N 

7.3o 

Shade 

46-0 

49-8 

3-8 

38-5 

1 

87-8 

9.    0 

Sun 

5i-4 

94-8 

43-4 

39-1 

90-3 

1' 

10.  3o 

Shade 

8-3 

1 3- 1 

4"  8 

40-0 

69' I 

9i'l 

12.    0 

Sun 

i6-i 

62-2 

46-1 

39-4 

94-3 

11 

i3.3o 

Shade 

67-0 

75-5 

8-5 

40-4 

>40-i 

23.  14.    0 

4' 

97-2 

„ 

i5.    0 

Sun 

4-6 

56-3 

517 

42-4 

71-0 

98-2 

„ 

16.  3o 

Shade 

6i-8 

72-0 

10-2 

411 

98-6 

" 

18.    0 

Sun 

5-0 

56-0 

5ro 

40-1 

7V-5 

99-5 

19.30    Shade 

62-2 

73-8 

11-6 

39-9 

73-8 

104-5 

„ 

[' 

23.21.    0    Sun 

12-1 

64-0 

5r9         .. 

747 

104-9 

Light  clouds. 

S 

102-2 

Sept.    7 

2.49.    0 

Sun 

7-0 

59-8 

52-8 

82-0 

99"  2 
102-8 

Clear  about  the  Sun- 

All 

5o.  3o    Shade 

62-9 

67-0 

4'« 

487 

82-2 

I03-8 

„ 

52.    0    Sim 

0-3 

53-0 

527 

48-3 

107-6 

„ 

!            1 

109-2 

53.  3o 

Shade 

56-9 

6i-6 

47        49-3     ! 

83-0 

108-0 

J, 

55.    0 

Sun 

5-8 

6i-o 

55-2 

5o-3 

io8-2 

56.  3o 

Shade 

64-3 

69-3 

5-0 

5ro 

^5o-i 

2.57.  0 

27 

84-0 

108-0 

„ 

., 

58.    0 

Sun 

1-8 

58-6 

56-8 

5i-6 

108-9 

II 0-8 

109-8 

2.  59.  3o    Shade 

62-6 

67-9 

5-3 

5r3 

85-0 

1100 

3.    1.    0    Sun 

4"4 

607 

56-3 

5o-5 

mo 

]' 

^^ 

2.3o    Shade 

64-9 

71-3 

6-4 

5o-o 

86-3 

109-7 

„ 

„ 

3.    4.    0    Sun 

10-6 

67-1 

56-5 

•• 

87-0 

109-0 
109-8 

1 

Ml 

In  every  observation,  -whetlicr  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exa 

:tly  one  mi 

lute  after  th 

i  initial  reading. 

The  "  Apparent  Kffect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  th 

>  Sun's  ra> 

s  or  -'n  the  6 

hade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  iminediatelv  follows  it. 

The  initials  N.  and  A.  U.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 
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Observations  with  the  Actinoiieter, 


ObSEKVATIONS   -with    the   ACTINOMETEE— 

-contimtea 

Greenirich  Instrument 

Readings  of  the 

|<i     Apparent        ,i,,„      'S^an  Solar^' 

Thermo- 

Blackened 

Day,       Mean  Solar'  exposed  to 
Time  of  the   the  Sun's 

Graduated  Scale. 

ii 

enect  01  me   r^^^u  „f  |  ^ime  cor-  '  <S 

Rndintfnn  'each  Group  responding '  „ 
Radiation    .^^           ^^       ^„  ^^^        ^ 

meter  in 

the  fluid  of 

the 

Actino- 

meter. 

Bulb 
Thermo- 
meter 
placed 
on  Grass. 

General  Remarks. 

1 

0 

i86s. 

Initial     Kays,  or  in 
Reading,    the  Shade. 

Initial 
A. 

Terminal 
B. 

1    h       m       ,    1 

i-v 

div. 

dw. 

dlT.           1      dL».             lb      m      8  1     0 

Sept.    7  21. 4g.    o  Sun 

6-8 

57-2 

5o-4 

1 

70-0 

89-3 

Cloudless.     A  xcry  fine  bright 

X 

1 

90-5 

morning. 

5o.  3o  Shade 

6i-5 

68-8 

7-3 

44-3     \ 

%          437      2,.52.3o36 

52.    0  Sun 
53. 3o  Shade 

8-9 
64-2 

6,7 
73-5 

52-8 

9-3 

71-0 

go-5 
gi-i 

55.    0  Sun 

8-5 

6o-8 

52-3 

427 

727 

97-1 

56.  3o  Shade 

65-0 

75-0 

lO'O         46-6 

1       i 

.. 

98-4 

'„ 

1,' 

58.    0  Sun 

7-8 

687 

60-9  ■      5o-3 

73-g 

1017 

„ 

21.59.30  Shade 

76-6 

87-9 

>i-3;    487 

>48-3     22.    0.45   37 

I02-I 

,, 

22.    I.    o  Sun 

12-5 

717 

59-2 

47-3 

\   • 

75-5 

IOI-2 

„ 

22.    2.3o  Shade 

78-0 

90-5 

12-5 

48-8 

gg-O 

„ 

'22.    4.    0  Sun 

.67 

8o-i 

63-4 

76-5 

IOI-6 

„ 

N 

77-3 

io3-o 

Sept.    7 

22.  57.    0  Sun 

o-o 

5o-o 

5o*o 

82-1 

IOO-5 

Cloudless. 

AH 

22.58.30'  .Shade 

5i-o 

5i-5 

0-5        So-g 

1 

83-1 

I05-5 

„ 

23.    0.    0  Sun 

0-2 

53o 

52-8  i      5i-8 

\  52-1     '22.59.45   41 

ic6-8 

„ 

i.3o  Shade 

55-1 

56-5 

1-4       53-6 

J 

8V-0 

105-3 

„ 

3.    0  Sun 

1-2 

58-3 

57-1       54-9 

107-4 

„ 

"^ 

4.30  Shade 

6i-o 

64-0 

3-0       54-9 

s's'o 

io6-6 

" 

„ 

6.    0  Sun 

1-2 

6o-o 

58-8 1      55-4 

io6-6 

„ 

7.  3o  Sliade 

63-4 

67-3 

3-9       54-4 

)>54-6     '23.    8.   ©;  41 

86-0 

105-8 

„ 

„ 

9.    0  Sun 

ro 

58-9 

57-9       537 

1 

io6-6 

» 

" 

10.  3o  Shade 

6r5 

66-0 

4-5 

547 

1 
J 

87-0 

107-0 
107-3 

„ 

„ 

23.  12.    0'  Sun 

1 

7-8 

68-3 

6o-5 

87-9 

109-6 

" 

AH 

Sept.    8 

1 
0.36.    0  Sun 

3-5 

56-8 

53-3 

86-0 

IOO-8 

Clear    near    the    Sun  ;    liglit 

N 

37.  3o'  Shade 

56-5 

54-5 

-2-0 

55-4 

- 

107-0 

clouds  here  and  there. 

39.    0  Sun 

IO-2 

63-6 

53-4 

54-9 

8  6- 2 

1 10-6 

40.30  Shade 

64-0 

63-0 

—  ro 

557 

>56-8 

0.41.    0   40 

io6-8 

„ 

42.    0  Sun 

97 

65-8 

56-1 

58-5 

J 

8V-3 

107-4 

>< 

„ 

43.30  Shade 

67-2 

63-5 

-37 

Sg-o 

88-0 

io6-6 

» 

„ 

0.  45.    0  Sun 

97 

65-2 

55-0 

89.0 

105-4 
io5-8 

N 

Sept.   8 

0.  54.    0  Sun 

9-5 

74-8 

65-3 

89-8 

io5-2 

A  few  light  cirrus  clouds  near 

N 

55.30  Shade 

77-5 

8o-o 

2-5;      617 

■) 

104-8 

the  Sun. 

jj 

07.    0  Sun 

14-0 

11'° 

63"o '      6i-o 

1 

90-2 

104-8 

Clear  near  the  oun. 

,j 

0.  58.30  Shade 

79-1 

8o-5 

1-4       6o-6 

1 

105-7 

„ 

,, 

I.    0.    0  Sun 

I3-0 

74-0 

6i-o       59-6 

>6i-4 

I.    0. 3o   3g 

106-2 

„ 

„ 

1.  CO  Shade 

76-0 

77-4 

1-4!      6r6 

92-0 

105-I 

„ 

,, 

3.    0   Sua 

I2-0 

77-1 

65-1 

63-9 

g2-2 

107-8 

„ 

4.30   Shade 

78-9 

8o-o 

6i-i 

g3-8 

io5-o 

„ 

,, 

I.    6.    0  Sun 

5-4 

64-6 

55-2 

94-1 

loo-o 
104-8 

» 

N 

Sept.    8 

2.    7.    0   Sun 

0-8 

5o-2 

49'4 

g2'o 

987 

Cloudless. 

AH 

8.  3o  Shade 

48 

5 

43-1 

-5-1;      55-5 

1 

92-6 

g8-2 

, 

10.    0  Sun 

2 

2 

53-0 

5o-8       55-6 

99"6 

, 

II.30  Shade 

5i 

6 

47-4 

-4-2!      55-3 

93-2 

loo-o 

'' 

1 3.    0  Sun 

I 

6 

53-0 

5 1 -41      55-4 

IOO-2 

14.  3o  Shade 

5i 

8 

48-1 

-37       55-6 

^55-8 

2.  i5.    0 

32 

go-g 

101-2 

"^ 

16.    0  Sun 

I 

5 

54-0 

52-5       56-2 

loro 

'1 

17.30   Shade 

52 

9 

49-3 

-3-6       56-3 

94"4 

101 -0 

, 

ig.    0  Sun 

2 

2 

55-2 

53-0       56-1 

loro 

, 

20.  3o   Shade 

53 

5 

5c-9 

-2-6       56-4 

J 

g5-0 

lOl-O 

„ 

2.  22.    0  Sun 

4-3 

59-0 

547         . . 

907 

100-7 

, 

AU 

i 

ico-3 

In  crery  observation,  ivheth 

er  in  the 

'un's  rays  c 

r  in  the  shade,  the  terminal  reading  was  taken  ex 

actly  one  m 

mute  after  t 

he  initial  reading. 

The  "Apparent  Effect  of  th 

e  Sun's  E 

adiation,"  is 

found  by  comparing  each  change  (whether  in  tl 

e  Sun's  ray 

s  or  in  the 

shade)  with  the  mean  of  that  which 

immediately  precedes  and 

that  whic 

h  immediat 

ly  follows  it. 

The  initials  N.  and  A.  H.  a 

e  those  of 

Mr.  W.  C. 

Nash  and  Mr.  A.  Harding. 

{ 


AT  THE  Royal  Observatost,  Greenwich,  in  the  Year  186c 


(cclxxix) 


1                                                                          Observations  with  the  Actinojieter — continued. 

Greenwich  Instrument 

Readings  of  the 

11 

Apparent 

Mean 

Greenwich  ^S 
Mean  Solar  Z 

Thermo.     Blackened 

Day, 

Mean  Solar  exposed  to 

Graduated  Scale. 

eflfect  of  the 

Sun's 
Radiation 
in  parts  of 
the  Scale. 

Result  of 

Time  cor-     °    - 

meter  in   '      B""* 
'the  fluid  of    'Thermo- 

1865. 

Time  of  the   the  Sun's 
Initial      Rays,  or  in 
Readmg.     the  Shade. 

-u 

each  Group!  responding '  ■§  = 
in  parts  of       to  the        .5 
the  Scale      Mean  of     5 
eachGroup.  ^ 

General  Remarks. 

1 

0 

Initial 
A. 

Terminal 
B. 

h       m       s    1 

d,v^ 

dv 

iliv.      I          div. 

div. 

h       m       8           0 

Q 

Sept.    8 

2.  53.  -  0 

o-o 

44-5 

44-5 ,        . . 

94-3 

ico-o 

Cloudless, 

AH 

54.  3o  Sl.aae 

42-0 

35-3 

—67      5o-9 

~ 

98-8 

» 

„ 

56.    0  Sun 

07 

44-6 

43-9  '     5o-9 

94-8 

99"6 

57.  3o  Shade 

41-9 

34-6 

-7-3      52-6 

U2-2 

2.58.     0 

27 

98;8 

"^ 

jj 

2.  59.    0  Sun 

••4 

48-2 

46-8      53-6 

1 

95-3 

Jt 

,j 

3.    0.  3o  Shade 

45-5 

39-3 

-6-2 !     53-2 

J 

95-6 

98-8 

J, 

3.    2.    0   Sua 

5-0 

52-2 

47-2 

96-0 

98-0 

I 

AH 

Sept.  H 

2.  40.    0,  Sun 

8-8 

5o-3 

41-5 

..        1 

71-0 

9o'4 

Cloudless. 

AH 

41.30  Shade 

54-1 

59-4 

5-3 

37-5      1 

7. -3 

92-2 

„ 

„ 

43.    0   Sun 

21 

46-3 

44-2 

384 

•■ 

95-0 

„ 

„ 

44.  3o'  Shade 

5ro 

57-2 

6-2 

39-2 

>39-o 

2.45.     0 

27 

72-4 

96-9 

„ 

•» 

46.    oSun 

5-3 

5i-8 

46-5 

39-5 

96-8 

„ 

» 

47.  3o  Shade 

56-7 

646 

7-9 

40-6 

"^h 

98-1 

„ 

2.  49.    0  Sun 

4"4 

55-0 

5o-6 

74-3 

99-0 

AH 

Sept.  14 

23.  47.    0  Sun 

9-0 

55-8 

46-8 

66-8 

95-5 

Cloudless. 

N 

48.  3o  Shade 

59-. 

63-8 

47,     44-3 

~ 

.. 

97'o 

„ 

„ 

5o.    0  Sun 

8-8 

6o-o 

5i-2      44-9 

67-0 

I02-0 

5i.  30  .Shade 

64-. 

72-0 

7-9  i     447 

'44-8 

23.52.    0 

38 

104-0 

„ 

53.    0'  Sun 

g-i 

63-1 

54-0 ,     447 

io3-o 

,, 

54.  3o,  Sliade 

69-2 

8o-o 

IO-8      447 

70-0 

1027 

, 

» 

56.    0'  Sun 

6-5 

63-6 

57-.;     45-4 

104-0 

, 

57.  3o'  Shade 

69-4 

820 

12-6      467 

1 

717 

105-7 

, 

»> 

Z3.59.    0  Sun 

9'4 

71-0 

6 1-6;  47-9 

\^T^ 

0.    0.  i5 

39 

107-7 

, 

»» 

i5 

0.    0.  3o  Shade 

79-6 

94'4 

14-8      47-2 

J 

73-2 

106-5 

, 

0.    2.    0  Sun 

9"4 

71-8 

62-4         .. 

74-4 

106-0 

, 

IT 

io6-8 

Sept.  1 5 

2.  16.    0  Sun 

7-8 

68-1 

6o-3  1       . . 

85-1 

lOIO 

Cloudless. 

AH 

17.30  Shade 

732 

8i-i 

7-9'     53-. 

870 

101-4 

„ 

„ 

19.    0'  Sun 

4-6 

66-2 

6 1 -6      54-0 

102-2 

20.  3o|  Shade 

7. -8 

79-1 

7-3,     54-0 

.54-0 

2.  20.  l5    29 

88-'i 

100-9 

„ 

22.    0  Sun 

4-0 

65-1 

61 -I       53-9 

101-3 

„ 

23.  3o^  Shade 

69-9 

77-0 

7-1       54-8 

J 

89-3 

102-4 

„ 

25.    0  Sun 

2-3 

65-1 

62-8,     56-2       \,,., 

2.27.    0 

28 

101-4 

„ 

26.  3o:  Shade 

69-4 

75-5 

6-1  '     56-2 

/ 

90-4 

99-8 

» 

2.  28.    0  Sun 

12-9 

74-8 

61-9! 

gro 

99-2 

AH 

Sept.  19 

23.  19.    0  Sun 

2'0 

46-8 

44-8         . . 

62-2 

90-2 

Cloudless. 

AH 

20.  3o'  Shade 

5o-3 

55-1 

4-8       42-1 

■> 

63-0 

94-0 

„ 

„ 

22.    0  Sun 

i'9 

5o-9 

49-0 

43-3 

1 

98-5 

„ 

„ 

23.  3o  Shade 

54-5 

6. -I 

6-6 

42-8 

640 

I02-0 

„ 

„ 

25.    0'  Sun 

4'4 

54-2 

49-8 

42-3 

.43-5 

23.  25.  3o 

36 

101-5 

„ 

„ 

26.  3o  Shade 

59-8 

68-1 

8-3 

437 

65-2 

103-4 

„ 

"  i 

28.    0'  Sun 

8-9 

63-0 

54-1 

44'9 

103-4 

„ 

» 

29.  3o  Shade 

69-4 

79-4 

IQ-O 

457 

J 

6r". 

I04-8 

„ 

„  1 

23.  3i.    0  Sun 

12-4 

697 

57-3         . . 

68-2 

io5-o 

" 

AH 

Sept.  26 

2.  55.    0  Sun 

4-2 

43-9 

397 

67-0 

81-6 

Cloudless. 

AH 

56.  3o  Shade 

46-4 

5o-3 

3-9      36-2 

" 

67-6 

83-8 

„ 

1' 

58.    0  Sun 

4"  4 

44'9 

40-5      36-5 

.. 

86-6 

„ 

2.  59.  3o'  Shade 

47-9 

5. -9 

4-o:     36-8 

>36-4 

3.    0.    0 

20 

68-4 

87-0 

„ 

„ 

3.     i.    0'  Sun 

44-3 

41-2      36-4 

86-8 

„ 

, 

2.  3o  Shade 

48-0 

537 

57  '     36-3 

69-6 

87-3 

„ 

„ 

3.    4.    0'  Sun 

1 6-3 

59-0 

427 

1 

70-0 

85-4 

" 

AU 

In  every  observation,  whetlier  in  the  Sun's  rays  or  in  tlie  shade,  the  terminal  reading  was  taken  ej 

cactly  one  minute  after 

the  initial  reading. 

The  "Apparent  Effect  of  the  Sun's  Radiation"  is  found  by  comparing  each  change  (whether  in  t 

he  Sun's  rays  or  in  the 

shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 

The  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 

(cclxxx) 


Observations  with  the  Actinometer, 


OUSEKVATIONS    WITH    THE   AcTINOMETER 

continued 

Greenwich  Instrument 

§    •    L            J                    Greenwich   ^ 
Readings  of  the      1  g  <!    1  Apparent  i      jj^^^      1  Mean  Solar  *- 
Graduated  Scale.         0  «    1*^    0' °.           R'^sult  of  \  Time  cor-  ,  =3 

Thermo- 

Blackened 

Bulb 
Thermo- 
meter 
placed 

Day, 

Mean  Solar  exposed  to 

meter  in 

Time  of  the    the  Sun'a 

1865.            Initial      Kays,,  r  in 

Eeading.    the  Shade. 

1                   1 

c  S      JiZiT,,L„    '-■'"^''  ^''°"P  responding    ^ 

he  fluid  of 
the  Acti- 
nometer. 



General  Kemarks. 

> 

Initial 
A. 

Terminal 
B.    ■ 

&=    i.Eadiation     -^        tsof       to  the 
is     '"P^Jt^ol    the  Scale.     Mean  of 
gS      the  Scale.                      eachOroup. 

< 

h        m      .                                       d,v 

a;v.          1       mv.          1     b     m      . 

^ 

^ 

^ 

Sept.  2  6 

23.  19.    0  8un              14-2 

56-1       4'-9         ••        L                i 

6o-, 

88-6 

Cloudless. 

AH 

20.  3o  Sliade          59' i 

63-9 

4-s     zs-3   n          ! 

6ro 

94-6 

„ 

„ 

22.    0  Sun                4-8 

49-1 

44-3        3g-o 

! 

99-3 

„ 

„ 

23.  3o  Sh.a(le          54-6 

60-4 

5-8        40-2 

eV-i 

I01-3 

25.    0   Sun                 3-1 

5o-q 

47-8        40-5 

>4o-3     23. 25.3o   33 

IOI'2 

„ 

„ 

26.30  Sliade          56-0 

6+-8 

8-8        407 

63-0 

103-3 

„ 

„ 

28.    0  Sun                1-6 

52-8 

5. -2       4>-3 

103-9 

„ 

„ 

29.  3o  Shade          Sq'o 

70-0 

1  ro       42-0 

64-8 

103-9 

„ 

„ 

i3. 3i.    0  Sun        ,       5-8 

607 

54-9         . . 

66-0 

104-2 

» 

AH 

Oct.    3 

2.  29.    0  Sun         \     i8-i 

58-0 

39-9 '       . . 

66-2 

787 

Light  cirrus  scattered  over  the 

sky. 

AU 

3o.  3o  Shade     J     62-3 

66-6 

4-3     35-9  r\ 

66-9 

80-0 

,, 

32.    0'  Sun         !       5-8 

46-3 

40-5       36'o 

83-3 

„ 

„ 

33. 3oj  Shade     |     5o-o 

54-6 

4-6       36-5     1  y  36-2 

2.34. 0 

22 

67-8 

84-3 

„ 

„ 

35.    0  Suu        '<     lo'o 

5i-8 

4'-8       567     If 

83-6 

J, 

36. 3o  Shade     ]     55-4 

6i-o 

5-6       35-9     !j 

687 

82-0 

„ 

„ 

2.  38.    o.  Sun               4*o 

45-1 

41-1 

^ 

69-4 

8o-7 

" 

AH 

Oct.  It 

I.  54.    0|  Sun               7-8 

48-1 

40-3 

59-0 

7«7 

Clear  about  the  Sun. 

AH 

55.  3o'  Shade         5o-5 

53-8 

3-3 

36-4 

6o-o 

72-3 

„ 

„ 

57.    0'  Sun        1       o-o 

39-0 

39-0 

35-4 

.. 

73-9 

„ 

„ 

I.  58.  3o  Shade 

41-8 

457 

3-9 

37-0 

60-9 

74-6 

„ 

„ 

2.    0.    0  Suu 

I2-I 

54-9 

428 

38-8 

>3ri       2-    o.3o 

22 

74- « 

„ 

„ 

i.3o;  Shade 

58-0 

62-1 

4*1 

387 

6V-9 

70-3 

„ 

„ 

3.    0  Sun 

47 

47-6 

42-9 

38-8 

I 

72-7 

„ 

„ 

4.  30|  Shade 

5ro 

55-1 

4-1 

39-1 

' 

63-0 

72-6 

n 

2.    6.    0  Sun 

5-0 

48-5 

43-5 

63-6 

73-1 

" 

AH 

Oct.  12 

22.  26.    0  Sun                o*o 
27.30'  Shade           1 7-4 

i5-8 
iq-O 

1 5-8 
1-6 

187 

1 

49-4 

6l-2 

64-0 

Haze  ;  thin  clouds  over  the  Sun. 

An 

29.    0  Sun              20-0 

44-8 

24-8 

22-8 

>  22-8      ,22.28.45    25 

66-4 

„ 

„ 

3o.  3o  Shade     j     46-9 

49-2 

2-3 

27-0 

J      1       : 

5o-i 

68-0 

„ 

„ 

32.    0  Suu         ,     5o-4 

84-3 

33-9 

30-9     ]               ,                 1 

69-7 

„ 

,. 

33.30  Shade     \     87-0 

90*6 

3-6 

^^'^      [-Svz    i22.35.30'  2S 

52-3 

-2-2 

73-5 

>' 

35.    0;  Sun         !       2-8 

38-9 

36-1 

32-0     r^'^ 

,> 

„ 

36. 3o  Shade.     1     42-6 

47-2 

4-6 

30-5     J               1 

5V-6 

72-8 

„ 

„ 

22.  38.    0!  Sun              497 

83. 

34-0 

••        \                 1 

53-2 

72-8 

" 

AH 

Oct.  24 

i.5o.    0  Sun                67 

37-0 

3o-3 

j 

58-0 

Cj-o 

Clear  near  the  Sun. 

X 

5l.3o  Shade     ;     39-0 

4I-I           2-1 

27'9     1 

68-3 

„ 

„ 

53.    0  Sun         1     42- 1 

71-9       2q-8 

27-3                                     i 

69-5 

„ 

54. 3o  Shade     1     74*0 

77-0 

3-0 

26-6    y  26-7  '  1.55.  0  18 

Sq-o 

68-0 

,, 

56.    0  Suu         ,       87 

38-1 

29-4 

26-2 

59-0 

68-0 

" 

„ 

57.30  Shade     I     39-5 

40-0 

3-5 

25-3     J              1 

69-2 

„ 

1.  59.    0   Sun              44-3 

72-4 

28-1 

•• 

6o-o 

68-4 
68-0 

N 

Oct.  24 

21.  57.    0  Sun              10-8 

7-2 

_ 

5+-8 

5+-6 

Deusc  clouds ;  strong  wind. 

JJ 

21.  58. 3o   Shade     i     ig-i 

2  1-4 

2-3 

5-4 

~ 

00-2 

22.    0.    0  Sun              22-0 

3o-2 

8-2 

6-4 

55-7 

i.3o  Shade     !     3 1-2 

32-6 

•"4 

8-9 

>'■' 

22. 2. 0 

«9 

55-7 

).                         >j 

,, 

3.    0,  Sun 

33-0 

45-5 

12-5 

II-3 

56-2 

,,        gleams  of  sunshine 

\ 

for  .5  seconds. 

4.30  Shade 

46-4 

47-3 

0-9 

9'9 

J 

.. 

5q-2 

sun  shining. 

„ 

22.    6.    0  Sun 

47-8 

57-0 

9-2 

•■ 

55-0 

59-8 

Dense  clouds. 

N 

In£ 

very  observation,  whether  in  the 

Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  ex 

actly  one  m 

inute  after 

he  initial  reading. 

The 

"Apparent  Effect  of  the  Sun's  E 
nmediately  precede?   and  that  wh 

adiation,"'  is  found  by  compaiing  each  change  (whether  in  t 
ch  immediately  folloVs  it. 

he  Sun'B  raj 

s  or  in  the 

The 

initials  N.  and  A.  U.  are  those  0 

Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 

AT   THE    ROYAT,   OBSERVATORY,   GREENWICH,   IN   THE   YeAR   1865. 


(cclxxxi) 


OnSIiHVATIONS    WITH    THE    ACTIN'OMETER- 


Day, 

1865. 


Oct.  3o 


Greenwich  jinstrucient 
Mean  Solar  exposed  to 


;'inieofth( 

Initial 
IJcading. 


the  Sun'i 
Rays,  or  in 
the  Shade. 


2.  41.    o'   Sun 
42.  3oj   Shade 
44.    ol   Sun 


Nov.  27 


Dec. 


Dec.  II 


23. 34.    o    Sun 
35.3o|  Shade 
37.    o    Sun 
38.3o[  Shade 
40.    Ol  Sun 
41.30    Shade 

23.  43.    o    Sun 


22.  29, 
3o.  3o 

32 

33.  3o 

35. 

36. 

22.38. 


.39 
40.  3o 

43.  3o 


46.30 
48 


Sun 

Shade 

Sun 

Sliade 

Sun 

Shade 

Sun 


Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 


Sun 

Shaole 

Sun 

Shade 

Sun 

Sliado 

Sun 

Shade 

Sun 


2.33.    o  Sun 

34.30  Shade 

36.    o  Sun 

37,30  Shiide 

2. 39.    o  Sun 


22-0 

41-1 

447 


45. 3o    Shade     i     53'9 

47.  o.  Sun        i     56-2 

48.  3o|  Shade  62-8 


34.2 
04-2 
38-8 
554 
1 0.0 
27-2 
34-4 


22-0 
52'0 

14-2 

25-g 
30-9 
39-8 
43-6 


39-5 

63-9 
69-0 
gri 

9-5 


O'O 

26-0 
28-1 
49-5 
5 1 -6 
73-0 
87 
3i-2 
32-9 


5-6 

'7-4 


2Q-3 

31-7 


Terminal 
B. 


Sun'.s 
Radiation 
in  parts  of 
the  Scale. 


Mean 
Result  of 
each  Group 
in  parts  of 
the  Scale. 


4o"o 
53'o 


55-6 
62*2 
63-5 


5o"4 
607 
5i-8 
6o-6 
25-3 
32-5 
46-2 


49-2 
55  6 
24-2 
29-0 
39-3 
42-4 
49-2 


6ri 

67-4 
89-3 
93-8 
267 
3o-3 
48-0 


247 
27-6 
48-0 
5i-i 
717 
74" « 
297 
32-5 
53-6 


1 5-8 

20'0 
27-9 
30-9 

35-6 


17-0 
2-4 
8-3 

17 
6-0 
07 


27-2 

3-6 

(i5-o) 

lo-o 

67 

3-1 

6-1 

8-4 

5-6 

2-6 
5-6 

4-4 

lo-a 
6-3 


1 8-3 
18-4 

187 
19-4 
19-8 
19-5 


Greenwich 
Mean  Solar 

Time  cor- 
responding 
to  the 

Mean  of 
each  Group. 


2.  46.     O 


23.  39.    O 


the  fluid  of 
the  Acti. 
nometer. 


1 6-1 


y  "8-9 


21.59.30  II 


56-2 

56-3 
45-0 

4^-5 
48-3 

52'I 

52-5 

53' 

53 

5i-o 

52-0 
52-2 


Blackened 
Bulb 

Thermo- 
meter 
placed 

on  Grass. 


General  Remarks. 


52-0 
52-2 

5r8 

5i-2 
5ii 

5o-8 


43'o 
43-4 
44-0 
44-8 
45'o 
467 
46-0 


56-0 
57-2 
55-5 
54-4 
53-3 
52-8 
52-3 


5o7 
5i-2 

497 
5o'o 
49"<5 
49-8 
49-2 


45-5 
47-3 

48-4 
49-0 
49-0 
49-0 
49-2 
49-3 
49-2 


46-2 
45-8 
45-2 
447 
44-3 


Sun  shining  tluough  thinch^uds. 


Denser       clouds ;      occasional 
gleams  of  sunshine. 


Dense  cirro-stratus,Sun  entirely 
obscui-ed. 


Cloudle.-s  ;  fos:. 


Partially  cloudy. 

Sun  obscured  by  clouds 


Clear  about  the  Sun. 


Cloudless  about  the  Sun. 


Clear  about  the  Suu. 
Light  clouds  .about  the  Sun. 
Sun  obscured. 


In  every  observatjon,  whether  iu  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taU.-n  exaotlv  one  minute  after  the  initial  reading. 

The  "Apparent  Effect  of  the  Sun's  K  .duilu.ii "  is  found  by  comparing  each  change  (whether  iu  the  Sun's  rays  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  tluit  wliiili  iiiiiiicdiately  follows  it. 
The  initials  N.  and  A.  11.  are  llior  ..f  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 


Green wicu  Ohservations,  1865. 


(cclxxxil) 


Observations  with  the  Actinomkter,  and  Readings  op  Thermometers  sunk  in  the  Ground, 


Observations  with  the  Actinometer — concluded.                                                                           1 

Day, 
1865. 

Greenwich  Instrument 

Mean  Solar'  exposed  to 

Time  of  the|  the  Sun's 

Initial      Rays,  or  in 

Reading,    the  Shade. 

Readings  of  the 
Graduated  Scale. 

as 

Apparent       ^^^^^ 
effect  ot  the    Result  of 
„  Sun  .'^      each  Group 
Radiation    -^       ts  of 
in  parts  of   the  Scale, 
the  Scale. 

Greenwich 

Mean  Solar 
Time  cor- 
responding 
to  the 
Mean  of 
eachGroup. 

1          Thermo- 
meter in 
°       the  fluid  of 

BLickened 
Bulb 

Thermo- 
meter 
placed 

on  Grass. 

General  Remarks. 

1 

Initial 
A. 

Terminal 

ll 

Actino- 
meter. 

1                  , 

.^^ 

dlv 

div 

dir. 

diT. 

U     m      s 

0    ;          0        ! 

Dec.  20  21.  28.   0  Sun 

'6-5 

20-1 

1 3-6 

5i-5 

5i-o 

Generrdly  cloudless. 

AH 

2g.  3o   Shado 

20-9 

21-3 

0-4 

i3-9 

1 

5o-o 

3i.    0  Sun 

2r2 

36-2 

i5-o 

14-8 

507 

„ 

1      32. 3o  Shade 

36-9 

37-0 

o-i 

14-9 

}h-9 

21.32.  i5      8  1        .. 

5o-8 

., 

1      34.    0  Sun 

37-0 

52-0 

i5-o 

i5-o 

1       •• 

5lM 

'       35. 3o' Shade 

52-6 

52-5 

—  o-i 

i57 

J 

5i-o 

'„' 

37.    0!  Sun 

52-3 

68-6 

1 6-3 

1 6-5     , 

5i-4 

„ 

38.  3o  Shade 

69-0 

68-7 

-0-3 

i6-5     1 

5i8 

„ 

40.    0  Sun 

68-7 

84-8 

i6-i 

i6-5 

52*2 

„ 

41.30  Shade 
43.    0  Sun 

85-2 
8-2 

84-7 
25-0 

— 0-5 

i6-8 

17-0 
17-3 

>  16-9 

21.43.30 

9 

53-0 

52-2 

52-4 

;; 

44. 3o  Shado 

25-3 

24-8 

-0-5 

17-1 

52-4 

„ 

46.    0  Sun 

24-5 

40-9 

i6-4 

i6'9 

52-6 

„ 

47.30 

Shado 

41-3 

40-9 

-0-4 

17-0 

52-5 

„ 

21.49.    0 

Sun 

40-6 

07-3 

■  6-71       ..       1 

sj-; 

52-6 

" 

AH 

Dec.  29 

23.27.    0 

Sun 

34-9 

62-8 

27-9 

49-0 

477 

Cloudless. 

AH 

28.30 

Shade 

65-2 

68-3 

3-1 

25-0 

49-3 

48-2 

,, 

3o.    0 

Sun 

8-2 

36-5 

28-3 

25-9 

49-0 

„ 

3i.3o 

Shade 

38-4 

40-0 

1-6 

25-6 

49-2 

„ 

Zi.    o|Sun 

41-0 

67-0 

26-0 

24-8 

>25-i 

23. 33. 3o 

i3 

49-2 

„ 

34.  3o  Shade 

68-6 

69-5 

o-g 

25-3 

50-6 

49-2 

„ 

,',' 

36.    0!  Sun 

5-0 

31-5 

26-5 

25-9 

49'4 

„ 

37.30  Shade 

33-0    1       33-4 

0-4 

23-1 

487 

„ 

23.39.    0  Sun 

33-5 

54-0 

20-5 

si -6 

48-6 

" 

AH 

Dec.  3o 

2,38.    0  Sun 
39.  3o  Shade 
41.    0  Sun 

14-0 

34'2 
37-0 

32-5 
36-5 
54-0 

i8-5 
2-3 
17-0 

i5-5 
1 5-5 

52-0 

45-6 
46-0 
45-8 

Cloudless. 

AH 

42.  3o!  Shado 

55-2 

55-9 

07 

i5-4 

>i5-2 

2.43.    0 

5 

5ro 

^Pr 

„ 

„ 

44.    0 

Sun 

II-6 

26-8 

i5-2 

i5-o 

1 

'^f'^ 

„ 

„ 

45.30 

Shado 

27-0 

267 

-0-3 

147 

J 

45-6 

„ 

„ 

2.47.    0 

Sun 

26*0 

39-6 

1 3-6 

1 

1 

52-5 

45-5 

" 

AH 

In  every  observation,  -whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  minute  after  the  initial  reading. 

The"  Apparent  Effect  of  the  Sun's  Radiation  "is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  in  tht 

shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 

The  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 

AT  THE  Royal  Observatory,  Greenwich;  in  the  Year  1865. 


(cclxsxiii) 


Readings  of  Thermometers  sunk  in  the  Ground. 

(1.)— Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  25-6  feet  (24  French  feet)  below  the  surface  of  the  soil,  at  No 
on  every  Day,  except  Sundays,  Good  Friday  and  Christmas  Day. 


Days  of 

the  ISIontb, 

1865. 

January. 

February. 

March. 

April. 

JIay. 

June. 

July. 

August. 

Septeoiher. 

October. 

November. 

December. 

d 

0- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

J 

s 

5i  -oi 

5o-2o 

49  "27 

48-58 

48-40 

48-85 

49-75 

5o-83 

.S' 

52-51 

52-86 

2 

5 1  -63 

50-98 

5o-i6 

,S' 

48-57 

48-40 

S 

49-78 

50-89 

5. -78 

52-61 

52-87 

3 

5i  -62 

50-96 

50-24 

49-22 

48-58 

48-43 

48-91 

49-80 

S 

5i-8i 

52-66 

s 

4 

5 1  -65 

50-91 

50-I0 

49  "'9 

48-58 

s 

48-96 

49-85 

50-97 

5i  -82 

52-57 

52-88 

5 

51-63 

^• 

S 

49-18 

48-55 

48-40 

48-97 

49 -9  ■ 

5 1  -00 

5i  -85 

S 

52-88 

6 

51-59 

5o-86 

5o  -01 

49-17 

48-53 

48-47 

49-00 

-S 

5i  -02 

5i  -88 

52-62 

52-88 

7 

5i  -58 

50-77 

49*95 

49-13 

s 

48-47 

49-02 

49-96 

5i  -07 

51-91 

52-67 

52-88 

8 

-s- 

5o-8o 

49 '9° 

49-12 

48-50 

48-47 

49-04 

5o-oo 

5i  -10 

S 

52-67 

52-88 

9 

51-57 

50-78 

49  ■g'^ 

S 

48-47 

48-51 

^ 

50-04 

5I-I2 

51-97 

52-68 

52-86 

10 

5 1  -55 

50-73 

49-88 

49-07 

48-45 

48-5. 

49-10 

5o  -07 

-s- 

5i  -98 

52  -70 

-S 

1 1 

5i  -53 

50-69 

49-87 

49 '04 

48-45 

s 

49-10 

5o-io 

5i  -18 

52  -02 

52-70 

52-88 

12 

51-48 

S 

S 

49-02 

48-44 

48-50 

49-15 

50-14 

5i  -22 

52  -04 

.S' 

52  -84 

i3 

5 1  -46 

5o-63 

49-80 

48-98 

48-43 

48-55 

49-16 

S 

51-26 

52-06 

52-76 

52-80 

H 

51-44 

5o-6i 

49  77 

GoodFriday. 

s 

48-55 

49-20 

5o  -20 

5i  -28 

02-16 

52-75 

52  -79 

i5 

S 

5o-57 

49-72 

48  -92 

48-41 

48-56 

49-26 

5o  -23 

5i  -32 

S 

52  -78 

52-78 

16 

51-39 

50-55 

4972 

S 

48-40 

48-58 

S 

5o-3o 

51-36 

52-12 

52-78 

52-77 

17 

5, -37 

50-53 

49-68 

48-92 

48-40 

48-59 

49-32 

5o-3i 

S 

52 -.6 

52-80 

S 

18 

51-34 

50-52 

49-64 

48-96 

48-40 

s 

49-32 

50-34 

5 1  -40 

52  •16 

52-75 

52-77 

'9 

5 1  -32 

S 

S 

48-84 

48-39 

48-60 

49-06 

50-39 

51-43 

52-16 

S 

52-76 

20 

5i  -3o 

50-45 

49-57 

48-83 

48-40 

48-64 

49-40 

S 

51-46 

52-21 

52-35 

52-75 

21 

5i  -25 

50-41 

49-58 

48-82 

s 

48-68 

49-35 

50-47 

51-44 

52  -2. 

52-85 

52-77 

S 

50-39 

49-53 

48-8. 

48-40 

48-68 

49 '44 

50-49 

51-48 

,    '5' 

52 -So 

52-71 

23 

5i  -22 

5o  -40 

49 '49 

s 

48-40 

48-72 

.S' 

5o  -5o 

5i  -5i 

52-27 

52  -So 

52  -70 

24 

5i-i8 

50-36 

49  ■4-5 

48-75 

48-38 

48-72 

49-54 

5o  -56 

S 

52-34 

52-88 

-s 

25 

5i  -16 

50-32 

49-45 

48-73 

48-40 

s 

49-56 

5o-6o 

5.-59 

52-35 

52  -90 

ChristmasDay 

26 

5.-14 

S 

S 

48-71 

48-40 

48-74 

49-59 

30-64 

51-64 

52-38 

S' 

52-68 

27 

5.-.. 

50-25 

49-38 

48-70 

48-40 

48-78 

49-65 

S 

5.-65 

52-4. 

52-86 

52-63 

28 

5. -07 

50-27 

49-35 

48-67 

S 

48-80 

49-64 

50-7. 

51-67 

52-41 

52-86 

52-64 

29 

s 

49-32 

48-62 

48-40 

48-82 

49-68 

50-73 

5i  -70 

S 

52-88 

52  -64 

3o 

5 1  -04 

49-29 

s 

48-4. 

48-83 

S 

50-77 

5.-73 

52-48 

52-88 

52-62 

3i 

5 1  -03 

49-28 

48-40 

49-74 

50-83 

52  -00 

.S' 

Means. 

51-37 

5o-6i 

49-71 

48  -.95 

48-45 

48-59 

49-28 

50-28 

5i  -02 

52-13 

52-75 

52-78 

At  temperatures  exceeding  52°  ■ 


the  fluid  of  this  thermometer  enters  the  upper  bulb  ;  the  estimated  readings  from  November  20  to  December  12  ; 
liable  to  some  imcertaiuty. 


(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12-8  feet  (12  French  feet)  below  the  surface  of  t 


:he  soil,  at  the 


Days  of 

the  Month, 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

s 

47-50 

45-8. 

45  -02 

46-02 

48-86 

5i  -89 

54-39 

55-84 

s 

56-20 

53-64 

49-79 

47-42 

45  -76 

i< 

46-16 

48-91 

S 

54-45 

55-94 

07-00 

56-25 

53-53 

49-73 

47-32 

45  -65 

44-95 

46-26 

49-04 

52 -i5 

54-48 

S 

57  -00 

56-14 

S 

49-69 

47-23 

45-67 

44-89 

46-34 

s 

52-28 

54-61 

56 -01 

57  -00 

56-08 

53-45 

49-59 

*' 

s 

44-90 

46-48 

49-28 

52-35 

54-75 

56-03 

37-00 

S 

53-38 

49-50 

47-08 

45-58 

44-87 

46-58 

49-40 

52-47 

S 

56-05 

57  -00 

50-90 

53-32 

49-40 

47 -o5 

45-53 

44-85 

S 

49-48 

52  -0. 

54-90 

56-12 

57-20 

55-82 

53-30 

s 

46-95 

45-53 

44-81 

46-76 

49-58, 

52-60 

54-96 

56-18 

-S 

55-80 

53-21 

49-26 

46-89 

45-5. 

S 

46-86 

49-62 

S 

55-03 

56-14 

55-69 

53-14 

49-17 

46-82 

45  -44 

44-82 

46-90 

49-81 

52-75 

55-10 

S 

57  -10 

55-09 

S 

49-07 

46-74 

45-48 

44-81 

47-00 

S 

52-83 

55-13 

56-21 

57-20 

55-47 

53-02 

48-97 

,S' 

,9 

44-80 

47 -i5 

49-98 

52  -92 

55-16 

56-25 

07  -20 

5 

52-90 

fcclxxxiv) 


Readings  of  Therjiometers  sunk  in  the  Ground, 


(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  dopth  of  12  -8  feet  (12  French  feet) — concluded. 


Davsof 

the  Month 
1865. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

Xuv.mbcr. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i3 

48-89 

46-65 

45-45 

44-82 

47-23 

5o-io 

53-00 

-S' 

56  -3o 

56  -99 

55-34 

52-82 

'4 

48-80 

46-62 

45-41 

Good  Friday. 

S 

5o-2i 

53-10 

55-24 

56-33 

57-00 

55-iq 

52-78 

i5 

iS' 

46-57 

45-37 

44-84 

47-38 

5o  -02 

53-25 

55-26 

56-4. 

S 

55-13 

02  -70 

16 

48-62 

46-54 

40-40 

s 

47-54 

00  -40 

S 

55-04 

56-47 

00  -oo 

52-66 

17 

48-04 

46-51 

45-36 

44-97 

47-60 

00-04 

53  -40 

55-35 

S 

04  -94 

.S' 

18 

48-45 

46-47 

45-02 

45  -02 

47-74 

5 

53-43 

55-38 

56-52 

56-85 

54-78 

0  2-56 

'9 

48  -40 

S 

S 

45-06 

47-78 

5o-68 

53-00 

55-46 

56  -55 

*' 

52  -5o 

20 

48-35 

46-35 

45-27 

45 -.3 

47-92 

5o-85 

53  -60 

s 

56-61 

54-64 

02-43 

21 

48-26 

46-30 

45-25 

45-17 

s 

01  -00 

53  -Gq 

55-52 

56-52 

56-76 

54-04 

52-42 

22 

s 

46-27 

45-28 

45-28 

48-04 

5 1  -06 

53  -70 

00  -oo 

56 -60 

S 

04-42 

52-28 

23 

48  -20 

46-25 

45-24 

S 

48  -12 

01  -21 

,S' 

55-62 

56-68 

56-78 

54  -io 

52-23 

24 

48-10 

46-18 

45-25 

45-44 

48  -iq 

51-25 

53  -qo 

55-63 

s 

56-80 

54-24 

S 

25 

48-05 

46-07 

45-22 

45-48 

48-20 

,S' 

54-00 

55-65 

56 -80 

56-75 

54-15 

ChristmasDaj 

26 

48-02 

s 

S 

45-58 

48-35 

51-43 

5+ -08 

55-69 

56-90 

56-69 

s 

52  -o5 

27 

47-93 

45-94 

45-13 

45-69 

48-45 

01  -00 

54  -20 

•s- 

56-95 

56-66 

53-92 

5.-92 

28 

47-81 

45-80 

45 -.3 

45-76 

s 

5 1  -65 

04-17 

55-74 

56-53 

53-85 

5i  -go 

29 

S 

45-08 

45-8+ 

48-57 

5i  -83 

54-28 

55-72 

56  -90 

.s- 

53  -76 

5.  -86 

3o 

47-69 

45-06 

.s- 

48-65 

5i  -80 

.S' 

55-78 

56-95 

56-43 

53 -69 

5i  -75 

3i 

47-65 

40-04 

48-75 

54-38 

55-84 

56-36 

S 

Means. 

48-69 

46-65 

45-38 

45-12 

47-45 

5o-38 

53  -20 

55  -25 

56-41 

(56-87J 

55 -co 

52-71 

At  temperatures  above  56'-  8  the  fluid  of  this  thermomet 


i  the  upper  bulb 
to  some 


the 


ed  estimated  readings  from  September  2b  to  October  20  are  liable 


(m.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  the  surface  of  the  soil,  at  the 

same  times. 


Day6  of 

the  Month 
.S65. 

January. 

February. 

March. 

AprU. 

May. 

June. 

July. 

August. 

September. 

October. 

Xovemler. 

December. 

d 

0 

c           - 

0 

0 

0 

0 

° 

0 

0 

0 

0 

0 

, 

s 

.. 

,. 

49-20 

53-45 

07-66 

60-08 

60  -00 

s 

55-62 

5l  -93 

2 

46-40 

49-39 

53-64 

s 

6o-i5 

60  -.0 

60  -70 

55-58 

51-85 

3 

46  -3o 

49-52 

53-85 

57-87 

60  -14 

5' 

60-60 

55 -3q 

S 

4 

46-22 

49-63 

-S 

57-89 

60-19 

60 -o5 

60-48 

55-10 

5 1  -70 

5 

46-10 

49-60 

54-16 

57-88 

60-18 

60-12 

60-48 

,S' 

5.-6. 

6 

45-97 

49-88 

54-27 

57-91 

.S" 

60-17 

60-40 

54-77 

5.  -5o 

7 

45-85 

S 

54-37 

57-97 

60-10 

60-29 

60-32 

54-53 

5.  -39 

8 

S 

50-12 

54-50 

58-12 

59-82 

60-44 

s 

54-31 

5.  -3. 

9 

45-75 

5o  -3o 

54-75 

S 

59*77 

60-46 

60  -o5 

54-07 

01-22 

10 

45-7. 

50-42 

54-90 

58-42 

59-73 

S 

59  -90 

53  -87 

S 

II 

45-67 

5o-65 

S 

58-55 

59-73 

60-66 

59-78 

53-68 

01  -22 

12 

45-60 

44-52 

5o-84 

55-23 

58-67 

59-7. 

60-77 

59-65 

S 

5i  -20 

i3 

45-70 

44-78 

50-9. 

55-48 

58-66 

-S' 

60-90 

59-56 

53-35 

5i  -12 

14 

45  -60 

GoodFriday. 

S 

55-60 

58-78 

59-73 

60  -96 

59-48 

53-16 

5.  -09 

i5 

s 

45-35 

50-92 

55-70 

58-91 

59-73 

61  -09 

S 

53-05 

50-98 

16 

45  -62 

s 

5o  -95 

55-84 

S 

59-75 

61  -20 

59-18 

52-88 

50-84 

17 

45-62 

45-90 

01  -02 

55-96 

58-91 

59-73 

S 

59-09 

52-80 

S 

18 

45  -60     1 

46-10 

5i  -08 

S 

58-94 

59-71 

61-25 

58-89 

52-60 

5o-57 

19 

45-54     i         . 

46-3. 

5i-i8 

56-12 

59-03 

59-74 

61  -29 

58-67 

S 

50-4. 

20 

45  -3o     1 

46-58 

5I-I4 

56-34 

59-18 

s 

61  -36 

58-56 

52-45 

5o-3o 

21 

45  -38     i 

46-79 

s 

56-46 

59-26 

59-71 

61-21 

58-34 

52-35 

5o-i8 

22 

-S' 

47-11 

51-42 

56-49 

59  -26 

59-68 

61 -30 

S 

52-26 

5o-oi 

23 

45-20 

S 

5i-5o 

56-64 

S 

5g-6o 

61 -3o 

57-50 

52  -2  1 

49-97 

24 

46-06 

. 

47-58 

51-74 

56-09 

bq  -40 

59-97 

S 

57-40 

02  -25 

s 

44-90 

47-84 

52  -00 

S 

59-43 

09-90 

61  -25 

57-21 

52 -3o 

ChristmasDay 

26 

44-70 

48-1. 

52-24 

56-98 

59-50 

59-90 

61  -18 

57-04 

S 

49-80 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 


(cclxxxv) 


cm.) — Reading  of  a  Tliermometer  whose  bulb  is  sunk  to  the  depth  of  6*4  feut  (6  French  feet) — concluded. 


Days  of 

the  Month, 

1865. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 
27 
28 
2q 
3o 
3i 

+4-22 

\^ 

48-30 
48-58 

52-48 

S 
52-84 
53 -05 
53-24 

57-20 
57-36 
57-46 
57-56 

0 

59-67 
59-67 
59-85 

60 -06 

.S' 
59-96 
59-90 

59-98 
60-07 

6I-II 
60-96 
60 -qo 
60-80 

56-63 

56-48 

s 

56-25 
55-92 

52-18 
52  -ig 
52 -10 
52  -00 

49-58 

49-60 

49-55 
49 '44 

Means  . 

45-57 

(47  -20) 

5i  -oi 

55-65 

58-82 

59-88 

60 -81 

58-79 

53-35 

50-73 

iipcratures  below  44°  the  fluid  of  this  tl 


sceuds  below  the  Bca 


J.muary  28  to  April  1 1  were  less  than  . 


(IV.)— Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  3-2  feet  (3  French  feet)  below  the  surface  of  the  soil,  at  tho 

same  times. 


Days  of 

the  Month 
,86s. 

January. 

February. 

March. 

.\pril. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

1 

s 

° 

40-64 

" 

5.-75 

57-38 

61  -00 

63-73 

61  -58 

^ 

52-08 

48-87 
48  -70 

2 

41  -62 

40-99 

s 

5i-5o 

57-38 

•s- 

63-13 

6.-72 

61  -52 

5i-8. 

3 

41-32 

41  -10 

40-54 

5i  -5o 

57-22 

60 -5 1 

62-35 

S 

61-45 

5.-28 

s 

4 

41  -02 

40-30 

41-02 

40-92 

51-72 

S 

60 -65 

61  -61 

62-39 

61  -3o 

50-90 

48-24 
48-07 
48-05 

5 

40-92 

s 

s 

41-43 

52  -10 

5j  -20 

61  -oo 

61  -22 

62-72 

61  -.0 

S 

6 

41  -20 

40-32 

40-90 

42  -o3 

52  -40 

57-52 

61  -62 

S 

63-08 

60 -68 

50-09 

7 

41-57 

40-43 

40-75 

42-88 

5 

58-18 

62-16 

61  -II 

63-24 

60-20 

49  '7° 

48-17 
48-5. 

48  -73 

8 

.s 

40-68 

40-55 

43-53 

52  -62 

58-56 

62 -oi 

61  -40 

63 -5o 

S 

49  -52 

9 

41-50 

41-04 

40-42 

.S 

52 -50 

58-84 

*• 

61-54 

63-68 

5q  -53 

49  -50 

10 

41  -70 

40-72 

40  -25 

45-03 

52-84 

59-28 

62-41 

61  -5i 

s 

59-55 

49-55 

^  6- 

II 

42-20 

40-34 

40-24 

45-77 

52-96 

s 

62-28 

61  -62 

63 -q8 

59-00 

49-43 

4^4 

48-64 

12 

42  -60 

s 

iS 

4^6 -14 

52-4, 

59-50 

62-11 

6. -77 

64 -i  6 

59-44 

48-41 
48-10 

i3 

42  -88 

3g-6o 

40  -20 

46-53 

52-08 

59-32 

61-71 

S 

64-30 

59-28 

49-07 

»4 

42-49 

39-41 

40-28 

Good  Friday 

5 

59-32 

61-60 

61-52 

64-3. 

58-80 

48-90 

47-67 

i5 

s 

40  -30 

46-98 

52 -06 

59-48 

61  -75 

61-44 

64-33 

S 

48 -65 

47-28 

16 

42-27 

40-16 

s 

52-27 

59-58 

s 

61-48 

64-33 

58-09 

48-80 

46-78 

17 

42  -o'o 

40  -10 

47-33 

52  -04 

59-81 

62-57 

61  -42 

S 

57-80 

48  -70 

S 

18 

41  -80 

40  -20 

47-85 

51-97 

S 

62-78 

61  -3o 

64-44 

57-59 

48-91 

46-31 

'9 

41-46 

S 

48-42 

52  -20 

59-70 

62-62 

6i  -22 

64-32 

57-13 

S 

46-28 
46-25 
46-33 
46-42 
4.6  -55 

20 

41-35 

40  -03 

48-82 

52-53 

5q -73 

62  -39 

.s- 

64-21 

56 -60 

49-16 

21 

41  -00 

39-75 

49-20 

S 

59-86 

62  -20 

61  -26 

63-78 

55-74 

49-58 

22 

S 

39-50 

49-67 

53-86 

60-09 

62-13 

61  -5o 

63-58 

5- 

49-81 

23 

40-20 

39-43 

S 

54-58 

60-69 

S 

61 -58 

63 -20 

53-78 

49  -90 

24 

39-90 

39-46 

5o-6i 

55-31 

60-94 

62-52 

61  -81 

S 

54-00 

49  -97 

^  5 

25 

3q  -60 

3q-Io 

50-89 

55-54 

S 

62-78 

61  -69 

62  -5o 

54-. 2 

5o-o8 

Chri<^tmasDaT 

26 

39  5o 

S 

'  s 

51-IO 

55-67 

61-46 

63-22 

61  -93 

62  -3o 

54-10 

s 

45-91     ■ 

45 -go 
45-91 

27 

09  -87 

51-38 

55-82 

61  -57 

63-71 

S 

62  -28 

53-01 

49-80 

28 

40  -10 

5i-6o 

5 

61  -52 

63-88 

62  -10 

61  -97 

53-40 

49-41 

29 

5i  -85 

56-58 

61  -45 

64-07 

62-14 

61  -82 

s 

49-08 

45-85 

3o 

S 

56-90 

61  -34 

-s- 

62  -10 

6.  -68 

52-71 

48-99 

46  -o5 

3 1 

.57-19 

64-10 

61  -81 

52-20 

S 

Means  . 

41-37 

(40-26) 

40-24 

46-98 

53-37 

59-50 

62-31 

61  -75 

63-21 

57-43 

49-72 

47-28 

At  temperatures  below  39°- 70  the  fluid  of  this  thermometer  descends  below  the  scale  ;  the  readings  were  below  this  value  from  Janu.-u-y  2;  to  Fehniarv  ;, 
Febuary  15  to  25,  and  March  27  to  April  1.  The  readings  less  than  this  value  which  appear  in  the  above  table  are  estimated  readings'only,  and  there'fore 
liable  to  some  uncertainty. 


(cclxxxvi) 


Eeadings  of  Thekmometeks  sunk,  in  the  Gkound, 


(V.)— Eeadino-  of  a  Thermometer  whose  bulb  is  sunk  to  tbe  depth  of  i  inch  below  the  surface  of  the  soil,  within  the  case  which  covers 
the  tops  of  the  deep-sunk  Thermometers,  at  the  same  times. 


Days  of 

the  JJoath, 
1865. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

^ 

0 

s 

41  -3 

43-6 

45-5 

53-4 

63 -o 

60 -3 

59-3 

62-8 

s 

46-0 

46-5 

2 

33-8 

45-3 

44  '2 

.S' 

56-4 

59-2 

S 

60 -3 

66-6 

62  -g 

45 -o 

45-2 

3 

37-0 

43-3 

41  -o 

45-6 

58-3 

60 -3 

63 -q 

557 

S 

63-2 

45-5 

S 

t 

41  -3 

40  -o 

40-8 

43-8 

57-2 

5' 

67-3 

56-5 

68 -o 

58-3 

43-0 

46-5 

42  -2 
41  7 

^S 

.s- 

49  ■' 

59-5 

63-2 

68-5 

60  "2 

68-5 

58-2 

,S' 

46-8 

6 

39  -3 

40  "6 

So -9 

58-3 

67-3 

69-5 

s 

67-0 

57-3 

43-8 

48-2 

7 

38-7 

44  7 

39-5 

Si -5 

S 

66-1 

67-4 

63-8 

68-6 

56-4 

45-0 

So  -0 

8 

S 

41  -1 

38-8 

S7  -i 

54-0 

62-4 

66-5 

63-4 

70  "5 

S 

47*1 

49  "2 

9 

43-4 

38-5 

39-3 

S 

58 -o 

66-8 

,S' 

62-8 

68-3 

61 -5 

47  "5 

47  7 

10 

46-3 

36-8 

39-3 

54-5 

53-6 

66-5 

65-0 

647 

.S' 

59-9 

46-1 

S 

Is-. 

34-2 

41  "4 

S2-5 

Si  -o 

s 

64-2 

65-5 

67-4 

60 -2 

44 '5 

45-8 

12 

lo-6 

S 

^S' 

52-7 

Si  -8 

60 -2 

6.  -9 

63-4 

68-8 

58 -o 

S 

44  "4 

i3 

40-0 

33-2 

41-5 

53-5 

52-5 

627 

62-4 

S 

68-5 

55-4 

45-5 

41  7 

14 

42  -2 

34-2 

39-5 

GoodFriday. 

-S' 

60  -4 

64-8 

62-5 

67-6 

55-1 

44  "o 

41  -4 

i5 

s 

3i  -2 

38-4 

So -4 

54-8 

63-3 

66-9 

63-3 

67-9 

S 

49-2 

41-5 

16 

40  '0 

35 -o 

40-5 

S 

53-6 

637 

S 

62-8 

6q-6 

53-3 

44-3 

40-5 

17 

38-8 

35-4 

39-6 

56-4 

547 

63-8 

69-5 

62-3 

S 

57-3 

5i-o 

S 

18 

37-0 

37-2 

39-4 

S6-6 

55-4 

^ 

65-2 

62-2 

667 

53-9 

47-1 

44 '0 

'9 

38-1 

S 

S 

53-6 

56-2 

59-3 

64-8 

61 -3 

66 -o 

5o-o 

S 

44 '2 

20 

37-8 

36-1 

36-0 

53 -S 

60 -2 

63-3 

64-, 

S 

65-5 

48-6 

52-4 

45-1 

21 

33-8 

35-2 

36-2 

55 -5 

.S" 

66 -o 

65-8 

64-4 

62  -o 

47-4 

52-0 

47  "2 

22 

S 

36-6 

37-9 

58 -o 

63-5 

65  7 

64-8 

65-2 

62-6 

S 

Si -5 

45-2 

23 

35-0 

42-8 

37-8 

•s- 

63-9 

67-9 

S 

63-4 

59-6 

So -3 

527 

44-1 

24 

36-0 

44-5 

37-4 

56-1 

60  •+ 

67  -0 

67-5 

62  -9 

6- 

52-3 

52-2 

S 

25 

35-5 

40-8 

38 -o 

54-1 

60 -3 

S 

68-6 

64-, 

62-1 

Si -6 

.      So -5 

ChristmasDay 

26 

36-5 

S 

S 

56-7 

61  -3 

^+•7 

68-3 

63-9 

63 -o 

Si  -o 

<S' 

45-2 

27 

33-7 

42-5 

37 -o 

59-2 

63-5 

66-8 

70-1 

S 

63-2 

52-2 

45-0 

42-0 

28 

34-1 

45-0 

37-5 

58 -6 

S 

65  -o 

66-4 

66-2 

60  -q 

47-5 

48-5 

44  "2 

29 

.S' 

36-9 

54-2 

63-2 

65-4 

67-8 

62-3 

62-1 

S 

48-2 

47-8 

3o 

36-4 

37 -o 

S 

62  -8 

63-6 

-S" 

61  -5 

61  -g 

49  7 

46-2 

43-4 

3i 

39-5 

41-8 

62-5 

66-5 

62-8 

49-5 

^ 

Means . 

38-8 

38  -9 

39-3 

53-3 

57-8 

64-4 

66-1 

62-3 

65-6 

547 

47-5 

45-1 

(VI.) — Eeading  of  a  Thermometer  within  the  case  covering  the  deep-sunk  Thermometers,  whose  bulb  is  placed  on  a  level  with  their  scales, 

at  the  same  times. 


Days  of 

the  IMonth, 

.865. 

January. 

February. 

March. 

AprU. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

s 

45-2 

46-2 

52-8 

58-8 

69-5 

62-5 

58-6 

66-1 

-S' 

437 

47  7 

2 

3i  -3 

49-8 

47-8 

S 

64-0 

59 -i 

s 

60 -o 

737 

73-2 

49-2 

45-3 

3 

33-9 

47  7 

45-5 

53-8 

68-5 

65-4 

75-4 

53-3 

S 

71  -I 

47-0 

S 

4 

47  '4 

36-2 

45-2 

5o-3 

58-4 

S 

79 '9 

58-1 

79 '4 

61  -q 

42-3 

49  •! 

5 

46-2 

S 

6' 

56-5 

67  -o 

73-3 

77-2 

69-6 

74 -s 

67-6 

^^ 

47-5 

6 

41  -o 

38-2 

40-3 

S9-4 

68-6 

767 

77-4 

S 

75-4 

66 -q 

45-2 

49-0 

7 

40-9 

44-8 

40-2 

60 -o 

S 

73-9 

70-9 

68-9 

79-6 

65-5 

44 -a 

5. -4 

8 

.S' 

377 

407 

63  7 

64-2 

71  -o 

71  -o 

67-4 

827 

00  -q 

48-5 

9 

46-6 

38-3 

42  -2 

s 

66-5 

80 -0 

S 

71  -o 

75 -o 

607 

49-0 

47-1 

10 

49 '9 

36-2 

40-5 

68-3 

5i  -2 

6+ -8 

68-9 

71  -I 

S 

65-9 

49  "o 

S 

II 

467 

32-1 

42  -5 

67-3 

487 

s 

68-5 

67-8 

72-2 

62-9 

44-8 

45 '8 

la 

45-9 

<s- 

S 

64-3 

56-5 

66-4 

66-5 

67-8 

76-3 

617 

s 

42-9 

i3 

39-4 

3o-3 

42-9 

677 

60 '4 

72  -2 

62  -3 

S 

77  7 

617 

49-0 

39-2 

H 

42-3 

02 -I 

41  -3 

GoodFriday. 

S 

73  -2 

72-0 

677 

77-8 

61   -2 

47-3 

40-2 

i5 

S 

1       3o-3 

37 -o 

5i  -3 

55-4 

72-6 

79-8 

66-4 

80 -5 

s 

5o-o 

39-4 

AT  THE  Royal  Observatoey,  Greenwich,  in  the  Year  18G5. 


(cclxxxvii 


(Vr.)— RoaJi 

ng  of  a  Thermometer 

vithin  the 

case  covering  the  deep-sunk  ThermometeTS— concluded. 

Days  of 

the  Month, 
1865. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

u 

0 

0 

0 

:> 

0 

0 

0 

0 

'0 

0 

0 

0 

16 

40-8 

35-5 

44- '4 

s 

59-9 

67-1 

s 

67-0 

82-6 

557 

467 

38-8 

'7 

36-6 

37-8 

43-2 

67-3 

61  -o 

72-2 

76-0 

68-2 

S 

6, -4 

54-0 

S 

18 

^57 

42-8 

41  -o 

63 -o 

627 

S 

68-6 

66-1 

75-6 

53-9 

46-4 

42  •! 

19 

36-3 

^S" 

S 

557 

68-5 

58 -9 

68-5 

69-4 

75-2 

45-8 

^s-^ 

46  '0 

20 

35-3 

36-2 

367 

60 -I 

737 

737 

71  '4 

-S' 

76-4 

52-1 

55 -o 

46-4 

21 

34-1 

34-5 

40  -o 

68 -o 

5- 

80 -6 

74 -o 

707 

59-8 

45-0 

54-0 

49-5 

22 

S 

39-2 

40  -6 

72-6 

72-8 

73-3 

68-3 

72-0 

66-5 

S 

53-4 

41  "0 

23 

34-5 

48-4 

41  -o 

S 

74-8 

80-9 

S 

63-2 

66-9 

487 

5o-2 

42  -o 

24 

35-3 

45-8 

40-5 

66-6 

66-0 

72-3 

75-9 

69-9 

,S' 

56-4 

54-3 

s 

25 

33-8 

45-9 

42-2 

65 -o 

69-8 

-s- 

76-8 

69-6 

73-9 

55 -o 

53-1 

ChristmasDay 

26 

H  '9 

S 

S 

70  -o 

73-0 

65-6 

757 

7. -6 

74  '9 

52-5 

.s- 

47 '4 

27 

36-2 

47-2 

39-4 

75-8 

73-2 

73-2 

81-9 

S 

77-5 

56-3 

457 

36-0 

28 

327 

5o-o 

42-8 

7'  7 

S 

72-1 

71  -o 

70-6 

68-4 

46-0 

47  "9 

45-0 

29 

-S' 

37-0 

56 -o 

69-4 

68-1 

75-6 

61  -8 

6q-o 

S 

47  "1 

49-5 

3o 

37-5 

43-1 

S 

68-3 

66-2 

S 

67-3 

68-2 

49-3 

46-5 

43-0 

3i 

43-2 

54-5 

70-0 

70-8 

70-5 

49-0 

S 

Means  . 

39-2 

40-1 

42-2 

62-8 

64*9 

70  -9 

72-6 

66-9 

74-2 

58-2 

48-8 

44-8 

(cclxxxviii)  Weekly  Means  of  Readings  of  Deep-sunk  Theemometers,  and  Changes  of  the  Direction  of  the  Wind, 


Wr.EKLI 

Means  of  Readings  of  TiiEUJiOJrETER?. 

Thermometer 

Thermometers  sunk  in  the  ground. 

inclosed  in 
the  box  which  covers 

•86s. 

Bulb 

Bulb 

Bulb 

Bulb 

Bulb 

the  scales  of 
the  deep-sunk  Ther- 

24 French  Feet 

1 2  French  Feet 

6  French  Feet 

3  French  Feet 

I  Inch 

mometers,  and 

Period. 

deep. 

deep. 

deep. 

deep. 

deep. 

placedonaletelwHh 
their  scales. 

d                                   d 
January        i   to  January        7 

51-62 

0 
49-62 

46-14 

41-28 

39-1 

40-2 

8  to                       14 

5i-5i 

49 -o3 

45-68 

42-20 

43-8 

45-1 

i5  to                     21 

5i -33 

48-44 

45-5. 

41  -66 

37-6 

36-5 

22  to                        23 

5i-i5 

48-02 

44-82 

39-80 

3o-i 

3+-6 

29  to  February     4 

5o-99 

47-47 

40-30 

41-0 

43-3 

February      5  to                     11 

50-77 

46-92 

40-59 

3q-I 

07-9 

12  to                     18 

50-57 

46-56 

39-50 

34-4 

3+-8 

19  to                      25 

50-39 

46-24 

39-3 

4'-7 

26  to  Jlarch          4 

5o-2o 

45-77 

40-62 

42-9 

47-0 

March          5  to                    11 

49-92 

45-5. 

40-52 

39-8 

4I-. 

12  to                    18 

49-72 

40-39 

... 

40-21 

39-8 

41-6 

19  to                       25 

49-51 

45-20 

39-55 

37-2 

40-2 

26  to  April            I 

49-32 

45-08 

39-3 

04-9 

April            2  to                       8 

49'i7 

44-88 

41-89 

49*7 

57-3 

9  to                     i5 

49-01 

44-82 

44-88 

46-09 

52-7 

63-8 

16  to                     22 

48-86 

45-11 

46-46 

48-55 

55-6 

64-4 

23  to                    29 

48-70 

45-63 

48-20 

51-24 

56-5 

67-5 

3o  to  May            6 

48-06 

46-3. 

49-54 

51-83 

57-2 

64-2 

May              7  to                    1 3 

48-46 

46-98 

50-54 

52-57 

53-5 

57-9 

14  to                    20 

48-40 

47-67 

5i  -o5 

52-18 

55-8 

63-5 

21  to                    27 

48-40 

48-23 

51-90 

55-13 

62-2 

71-6 

28  to  June            3 

48-4. 

48-80 

53-34 

57-11 

61-8 

66-9 

June            4  to                   10 

48-47 

49-53 

54-49 

58-26 

65-4 

73-4 

n  to                   17 

48-55 

50-26 

55-63 

59-50 

62-4 

70-6 

18  to                   24 

48-6; 

5I-01 

56-44 

60-17 

64-9 

73-3 

25  to  July            1 

48-80 

51-69 

57-37 

61-39 

64-3 

67-9 

July             2  to                      8 

48-98 

52-39 

57-94 

61-41 

67-2 

75-3 

9  to                    i5 

49-16 

52-97 

58-66 

61-94 

64-2 

69-7 

16  to                    22 

49*36 

53-56 

59-10 

62-45 

65-7 

71-1 

23  to                    29 

49-61 

54-11 

59-59 

63-36 

68-; 

76-1 

3o  to  August        5 

49-80 

54-5, 

6o-i3 

62-69 

59-8 

61-7 

August        6  to                    12 

5o-o5 

55 -o5 

59-81 

61-49 

63-9 

69-0 

i3  to                    19 

5o-3o 

55-34 

59-73 

61-40 

62-4 

67-5 

20  to                    26 

50-54 

55-6i 

59-79 

61-63 

64-0 

69-5 

27  to  September  2 

So -79 

55-81 

60-01 

61-91 

63-7 

68-7 

September  3  to                      9 

5i-o5 

56-09 

59-25 

63-10 

68-5 

77-8 

10  to                    16 

5,-27 

56-33 

60-93 

64-23 

68-3 

77-8 

17  to                      23 

51-45 

56-58 

61-29 

63-92 

63-7 

70-1 

24  to                    3o 

5i-66 

56-90 

61 -o3 

62-09 

62-2 

72-0 

October        i  to  October       7 

5i-84 

57-03 

60 -5o 

6.-04 

59-4 

67-7 

8  to                     14 

52-04 

57-.0 

59-74 

59-35 

08-3 

63-2 

i5  to                    21 

52-17 

56-80 

58-79 

57-16 

51-7 

52-3 

22  to                     28 

52-36 

56-70 

57-04 

53-82 

5o-8 

52-5 

29  to  November  4 

52-55 

56-25 

55-65 

51-83 

46-4 

46-8 

November    5  to                    n 

52-67 

55-71 

54-21 

49-63 

45-7 

47-3 

12  to                    18 

52-77 

55-06 

52-97 

48-84 

46-8 

49-1 

19  to                    25 

52-85 

54 -39 

52 -3o 

49-75 

5i-q 

53-3 

26  to  December    2 

52-87 

53-74 

52-04 

49-14 

46-6 

46-7 

December    3  to                      9 

52-88 

53-30 

01-46 

48-29 

48-1 

4S-S 

10  to                    16 

52-81 

52-81 

5i-o8 

47-S. 

42-6 

41-1 

17  to                    23 

52-74 

52-40 

50-24 

46-36 

45-0 

44-5 

24  to                    3i 

52-64 

51-90 

49-59 

45-92 

44-5 

44-2 

i 


AT  THE   KOYAL  OBSERVATORY,   GREENWICH,   IN  THE  YeAR   1S65.  (cclxxxix) 

Abstract  of  the  Chaxges  op  the  Direction  op  the  Wind,  as  derived  from  Osler's  Anemometer. 

By  direct  motion,  in  tlio  following  statements,  is  meant  that  the  change  of  the  direction  of  the  wind  was  in  the  order  N.,  E.,  S.,  "W.,  N  ,  &c., 
by  retrograde  is  meant  in  the  order  N.,  W.,  S.,  E.,  N.,  &c. 

1864.  Dee.  3i.i2.     The  direction  of  the  wind  was  E.^S.E. 

1 865.  Jan.  3 1.  12.  ,,  ,,  W.S.W.,  which  implies  a  retrograde  motion  of  180°. 

On  Jan.    -2.    3,  (he  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Jan.  12''.  22'',  21''.  22'',  23*.  22'',  the  trace  was  shifted  to 
the  next  set  of  lines  upwards,  implying  direct  motion  of  36o°,  and  retrograde  motion  of  1080°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  January  was  900°. 


i865.    Jan.  oi.  12.     The  direction  of  the  wind  was  W.S.W. 

Feb.  28.  12.  ,,  ,,  W.,  which  implies  a  direct  motion  of  22^°. 

On  Feb.    3.  22,  the  trace  was  shifted  to  the  next  set  of  lines  upwards ;  on  Feb.  5*.  22^  iS"*.  22'',  27*.  4^  the  trace  was  shifted  to 
the  next  set  of  lines  downwards,  implying  retrograde  motion  of  36o°,  and  direct  motion  of  1080°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  February  was  742^°. 

1 865.    Feb.     28.12.     The  direction  of  the  wind  was  W. 

March  3 1.  12.  , ,  , ,  S.,  which  implies  a  retrograde  motion  of  90°. 

On  March    5.  22,  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  March  Zo^.  22'',  the  trace  was  shifted  to  the  next  set  of 
lines  downwards,  implying  retrograde  motion  of  360°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  March  was  90°. 


i865.    March  3i.  12.     The  direction  of  the  wind  was  S. 

April    3o.  12.  ,,  ,,  E.,  which  implies  a  direct  motion  of  270°. 

On  April    10.23,  ii"".  3'',  11  "f.  3''.  40",  16''.  22'',  25'^.  2  2^  26*.  2  2^  the   trace  was   shifted   to   the  next  set  of  lines  downwards;  on 
April   18''.  2  2*',  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  2160°,  and 
retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  April  was  2070°. 


i865.    April  3o.  12.     The  direction  of  the  wind  Avas  E. 

May    3i.  12.  ,,  ,,  S.8.W.,  which  implies  a  retrograde  motion  of  247^°. 

On  May      6.  22,  9''.  22'',  19''.  22'',  21''.  2^  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  May  o"*.  22''.  j^.  22'',  8''.  22'', 
15'^.  o''.  3o™,  iS"".  22'',  21''.  9''.  3o™,  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  retrograde 
motion  of  1440°,  and  direct  motion  of  2  160°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  May  was  472^°. 

1 865.    May  3i.  12.     The  direction  of  the  wind  was  S.S.W. 

June  3g- 12.  ,,  ,,  N.N.E.,  which  implies  a  direct  motion  of  180°. 

On  June    4.  22,  7J.  2^.  30",  12''.  22"^,  i3''.  22'',  22''.  22'',  27''.  22\  29*.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ; 
and  on  June  21''.  3''.  i5",  to  the  second  set  of  lines  do^^-nwards  ;  on  June  22''.  3^  the  trace  was  shifted  to  the  next 
set  of  lines  upwards,  implying  direct  motion  of  3240°,  and  retrograde  motion  of  36o°. 
Therefore  tlic  whole  excess  of  direct  motion  in  the  month  of  June  was  3o6o°. 


1 865.    June  3o.  12.     The  direction  of  the  wind  was  N.N.E. 

July  3i.  12.  ,,  ,,  N.,  which  implies  a  retrograde  motion  of  2 2|'*. 

On  July  I  7.    3.  20™,  22''.  3''.  3o"',  3i''.  9''.  40™,  the   trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  July  ai").  22'',  the  tiace 
Was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°  and  retrograde  motion  of  360°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  July  was  697^°. 

Greenwich  Observations,  I860.  0  o 


(ccxc)  Changes  of  the  Direction  of  the  Wind,  a^d  Amount  of  Rain  collected  in  each  Month, 

d         h 

1 865.    July  3i.  12.     The  direction  of  tlie  wind  was  N. 

Au"'.  3 1.  12.  ,  J  ) »  ^^•»  w'liich  implies  a  retrograde  motion  of  90°. 

On  Au".    4.  22,  ig"*.  2''.  3o™,  ig'^.  g**.  3o™,  22''.  22",  24'^.  2l^^  26^.  3^.  20",  3o<i.  22^   the  trace  was  shifted  to  the  next  set  of  lines 
downwards  ;  on  Aug.  g'^.  o'',  23"*.  g'>.  40™,  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct 
motion  of  2520°,  and  retrograde  motion  of  720°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  August  was  1710°. 

(863.    Aug.  3 1.  12.     The  direction  of  the  wind  was  W. 

Sept.  3o.  12.  , ,  J )  E.N.E.,  which  implies  a  direct  motion  of  167^°. 

On  Sept.  12.  3.  10™,  14^'.  22'',  20''.  3,^.  i5",  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Sept.  14''.  gt.  So"^^  the  trace 
was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  September  was  877^°. 

1 865.    Sept.  3o.  12.     The  direction  of  the  wind  was  E.N.E. 

Oct.   3i.  12.  , ,  , ,  N.,  which  implies  a  retrograde  motion  of  67^°. 

On  Oct.     8.    0.40™,  the  trace  was  shifted  to  the  next  set  of  lines  downwards;  on  Oct.  i8<'.  3'>.  3o™,  22'i.  o\  5o™  the  trace  was 
shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  36o°,  and  retrograde  motion  of  720°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  October  was  427^°. 

i865.    Oct.   3I.I2.     The  direction  of  the  wind  was  N. 

Nov.  3o.  12.  ,)  >)  N.,  which  implies  no  change. 

On  Nov.    2.    3.  10",  4''.  22'',  i3'^.  2\  40™,  28*^.  22^  the  trace  was  shifted  to  the  next  set   of  lines  downwards;  on  Nov.  27'*.  22'',  the 
trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1440°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  November  was  1080°. 

1 865.    Nov.  3o.  1 2.     The  direction  of  the  wind  was  N. 

Dec    3i   12.  >>  >>  E.,  which  implies  a  retrograde  motion  of  270°. 

On  Dec.  i.  2.  3o™,  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  December  was  90°. 

The  whole  excess  of  direct  motion  to  the  end  of  the  year  was  9382^'. 

The  revolution-counter  which  is  attached  to  the  vertical  spindle  of  the  vane,  whose  readings  increase  with  change  of  directioa  of 
the  wind  in  the  order  N.,  E.,  S.,  W.,  &c.,  or  in  direct  motion,  and  decrease  with  change  of  direction  in  the  order  N.,  W.,  S.,  E.,  &c., 
or  in  retrograde  motion,  gave  the  following  readings  : — 

On  1864,  December  3i<'.  i2'> 17-20 

On  1865,  December  3 i"i.  12''     ..  ..  ■.  ••  •.  .•  ••  -•     43"  25 

Implying  an  excess  of  direct  motion,  during  the  year,  of  26  o5  revolutions,  or  g378''. 


I 


I 


AT  THK   ROTAL   OBSERVATORY,    GREENWICH,    IN  THE  YeAR   1865.  (ocxci) 

Amount  op  Rain  collected  in  each  Month  of  the  Year  i865. 


1865, 
MONTH. 


Monthly  Ai 


;  of  Rain  collected  in  each  Gause. 


Osier's 
Anemometer. 


On  the  Roof 

of  the 

Octagon  Room. 


r\    ^v.    -n     c  On  the  Roof 

On  the  lioof  „,, 

j  or  the 

of  the        I  Photographic 
Library. 


Crosley's. 


Thermomete 
Shed. 


Cylinder 

partly  sunk 

in  the 

Ground 
read  daily. 


Cylinder 

partly  sunk 

in  the 

Ground 

read  Monthly 


January . . 
February. 
March  . . . 
April .... 

May 

June 

July 

August  . . 
September 
October . . 
November 
December 

Sums 


173 
0-82 
o  -26 

0  -24 
3-47 

1  -96 
I  79 
3 -06 
0*09 
4*02 
I  -23 
0-35 


I  70 
078 
0-23 
0-27 
3 -So 
I  -97 
178 
3-i5 
o  -og 
4-14 
1-29 
o  -39 


2-25 

1  -02 
0'52 

0  "32 

3-86 

2  Mg 

1  -95 
3-40 
o-io 
4  77 
1-45 
0-37 


2  -63 

1  -32 
0-57 
0-33 
4-10 
2-27 

2  -lo 
3-58 
0-17 
5 -30 
1-41 
0-42 


3 -31 

1  -56 
079 
o  "37 
4-32 
2-38 

2  -25 
3 -So 
om6 
579 
2  -18 
o-8i 


276 

1  -61 
0-86 
0-41 
3-90 

2  -35 
2-i3 
3-48 
o  -18 
5  '00 
2  -23 
o-8i 


3-32  I 

175  I 
0-85 

0-40  I 

4-37  I 

2-45       ! 
2  -27 
3-97 

o'i6 
5  "90 
2-39     j 
0-87 


3-34 

1  -90 
0-88 
0-38 
4-20 

2  -20 
2-i8 

3-96 
016 

6  -00 
2-45 
0*90 


The  heights  of  the  receiving  surfaces  are  as  follows  : 


Above  the  Mean  Level  of  the  Sea. 
Ft.     In. 


The  Two  Gauges  at  Osier's  Anemometer 2o5     6 

Gauge  on  the  Roof  of  the  Octagon  Room 193     2^ 

Gauge  on  the  Roof  of  the  Library 177     2 

Gauge  on  the  Roof  of  the  Photographic  Thermometer  Shed  164  10 

Crosley's  Gauge i56     6 

The  Two  Cylinder  Gauges  partly  sunk  in  the  Ground  ....  i55     3 


ve  the  Ground, 
rt.     In. 

5o 

8 

38 

4i 

22 

4 

KOYAL  OBSERVATOKY,  GREENWICH. 


OBSERVATIONS 


LUMINOUS    METEORS. 


1865. 


(ccxciv) 


Observations  of  Luminous  Meteors, 


Obseevations  of  Luminous  Meteors 


Greenwich 

Mean  Solar 

Time. 


Apparent  Size. 


Appearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 


Direction  ;  noting  also  whether 

Horizontal,  Perpendicular,  or 

Inclined. 


January  o 

January  i 5 

Februaiy  lo 

J'ebruary  1 7 


April  8 

April  1 5 

April  20 


May 

IMay 
Juno 
July 


August 

Au''U5t 


12.     3.00 

1 1.  54.  o 
6.  40.  o 
10,     4.     o 


9.49.    o 

11.25.     o 


10.  27.    o 
10.35.    o 


2nd  Mag.  * 
I  St  Mag.  * 
=  Mars 

3rd  Mag.  * 


10.  46. 
10.  57. 


9.40. 
10.  00. 
10.  3i. 
11.53. 

12.    8. 

10.  26. 
10.  32. 


9.41.  10 
9.  48.    0  + 
9.  48.  10 
9.  5i.  45 


2nd  Mag.  * 
2nd  Mag.  * 
I  St  Mag.  * 

4tli  Mag.  * 

3rd  Mag.  * 


I  St  Mag.  * 
I  St  Mag.  * 


=  I  St  Mag.  * 

=  2nd  Mag.  * 

=  1st  Mag.  * 

>  I  St  Mag.  * 

=  Venus 

=    2nd  Mag.  * 

=  Capella 

=  2nd  :Mag.  * 

=  4th  Mag.  * 

=  3rd  Mag.  * 

=  3rd  Mag.  * 

=  4  th  Mag.  * 


Bluish-white 

Brilliant 

Blue 

Blue 


White 

Blue 

Bluish-white 

Blue 

Bluish-white 


Brilliant  white 
Bright  blue 


Bluish-white 

Blue 

Bright  blue 

Bright 

YclIowish-whitc 

Blue 

Bluish-white 

Bluish-white 

Blue 

Eeddish 

Bluish-white 

Bluish-white 


■|  second 


Less  than  1  =• 
Momentary 

Less  than  i  '• 

Less  than  1  =• 


4th  Mag.  *  Bluisli-white 

4th  Mag.  *  I    Bluish-white 

1  St  Mag.  *  I           l}lue 

1st  Mag.  *  Bluish-white 


10.  19.  10 
10.  19.  42 


10.  20.  41 
10.  3i.3o 


10.33.34 


I  St  Mag.  * 
1  St  Mag.  * 

2nd  Mag.  * 
1st  Mag.  * 
2nd  Mag.  * 


Blui.sh-white 
Bluish-white 

Bluish-white 
Bluish-white 
Bluish-white 


=     istMag.  *  I    Bluish-whi 


i  second 

Less  than  1  =■ 

o'7  second 

About  I  =■ 

2  seconds 

Less  than  i  s- 

Less  than  1  '• 

i  second 
f  second 

Less  than  i  '• 
■|  second 

Less  than  o*5  ^• 


Less  than  1  '• 

Rapid  motion 

More  than  1  '• 

1  second 


I  second 
I  second 

■|  second 
I  second 
1  second 


No  train 

No  train 

Faint  train 

No  train 


No  train 

No  train 

A  flash  only 

No  train 

No  train 


Slight  train 
Slight  train 


Train 
Fine  train 

Train 

No  train 

Fine  train 

No  train 
No  train 
No  train 
No  train 
No  train 


No  train 
No  train      j 
'ine  train,  1  s- 
Fine  train 


Fine  train 
Fine  train 

Small  train 

Train 
Fine  train 


Train 


8  to  10 
16 
25 

40  + 

10  or  12 


Inclined 

Inclined 

Perpendicular 


Inclined 
Northwards 

Nearly  horizontal 

Almost  perpendicular 

\ 


Inclined 
Inclined 
Inclined 


elXipx 


*y2}mrtirat 


/ 


Slightly  inclined  from  her. 
Perpendicular 
From  the  direction  of  ' 


Almost  perpendicular  in  W 


ic/i:iticorwn . 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 


(ccxcv) 


in  the  Year  i865. 


Position,  or  Altitude  and  Azimuth, 


From  direction  of  /3  Geminorum,  passed  between  ij  and  a  Leonis. 
From  a  point  a  few  degrees  from  v)  Leonis,  towards  a  Cancri. 
From  space  midway  between  Ursa  Major  and  Gemini,  vertically  down. 
From  a  point  ^rd  of  the  distance  from  o-  Draconis  towards  a  Cepliei,   curved 
below  S  Draconis. 


Across  a.  Draconis  to  y  Draconis. 

From  direction  of ;(;  to  ;  Ursaj  Majoris. 

iUtitude  5ii°,  point  of  appearance  io°  W.  of  Pokris. 

From  the  direction  of  jS   Ursa3  Minoris,  passed  across  o   Ursaj  Majoris.  Point 

of  appearance  5°  W.  of  preceding  meteor. 
From  the  direction  of  /3  Ursie  Minoris,  fell  almost  perpendicularly  towards  N" 

horizon.     Point  of  appearance  7°  E.  of  Polaris  (same  altitude). 


Between  Coma  Berenices  and  1 2  Canu 
From  9  Ursoe  Majoris  towards  W.  hori 


From  direction  of  a  Ursas  Majoris,  disappeared  near  t  Ursa3  Majoris. 

From  direction  of  a  Lyra;,  disappeared  near  a  Cephei. 

From  V  Draconis,  passed  horizontally  a  few  degrees  above  a.  Lyrte. 

From  a  point  between  a  Cygni  and  0  Cygui,  passed  towards  zenith  across  >.  Lyras, 

disappearing  1°  or  2°  beyond  that  star. 
From  a  point  a  little  below  S  Draconis  fell  vertically  across  ^  Cephei  and  7  Cas- 

siopeias,  and  disappeared  5°  beyond  the  latter  star. 
Appeared  midway  between  8  Vvsx  Majoris  and  a  Draconis,  moved  rapidly  towards 

Capella. 
From  a  little  below  £  UrsEB  Majoris  to  \p  Ursai  Majoris. 

Across  Draco  towards  a  Lyra3. 

From  the  direction  of //t  Bootis  to  a  point  North  of  p  Bootis. 
From  a  point  North  of  y  Bootis  to  a  point  near  D  Bootis. 
From  a  point  midway  between  y  and  S  Boijtis  to  \p  Bootis. 
Between  y  and  ;3  Draconis. 


From  the  vicinity  of  o-  Cygni,  disappeared  near  y  Cygni. 

Fell  vertically  through  Equuleus  towards  horizon. 

Passed  across  Delphinus  and  a  Aquilre  to  a  point  5°  beyond  the  latter  star. 

In  N.N.W.,  altitude  60°,  directed  towards  West. 


From  a  point  10°  below  a  Lyras,  passed  across  y  Ophiuchi. 

From  the  zenith  in  the  vicinity  of  rj  Draconis  to  a  point   1 2°  West  of  ij  Ursaj 

Majoris. 
From  the  direction  of  Coma  Berenices,  disappeared  near  £  Bootis. 
Moved  rapidly  from  a  point  6°  below  ij  Ursa;  Majoris  towards  Areturus. 
From  a  point  5°   West  of  12   Canum  Venaticorum  towards  W.  horizon, 

disappeared  at  altitude  10°  +. 


From  the  direction  of  y  Persei  towards  0  Ursai  Majoris.     Center  of  path  midway 
between  those  stars. 


Partially  clear 
Above  the  ^loon 
Full  Moon,  hazy 

Faint  Aurora 


Bright  moonlight 


Very     brilliant,     disappeared     instanta- 
neously. 


Very  brilliant 

Path    parallel    to    a    line     joining   S   and 

a  Ursas  Majoris. 
Scintillated   considerably,    and  disappeared 

very  suddenly. 

A  fine  cleir  night 


A  very  brilliant  meteor 


Very  brilliant 
Very  brilliant  meteor 


(ccxcvi) 


Observations  of  Luminous  Meteors, 


OB.SEEVATIOXS  of  Luminous  Meteors 

Month  and  Day. 
1865. 

Greenwich 

Mean  Solar 

Time. 

Apparent  Size. 

Colour. 

Duration. 

Appearance ; 

Train,  if  any, 
ind  its  Duration 
after  the  Meteor.' 

1 

Length  of 
Path,      j 

i 

Direction  ;  noting  also  -n-hether 

Horizontal,  Perpendicular,  or 

Inclined. 

August         1 1 

i 
10.40.15      =    3rJ  Mag.  * 

1 

Blue 

More  than  i  '• 

No  train 

i5 

Inclined 

„ 

10.47.  i5     ,=    2!id  Mag. -::■• 

Bluish-wLite 

I  second 

Slight  train 

25 

Nearly  horizontal 

10.  52.    0 

=:     4tli  ^lag.  * 

Blue 

i  second 

No  train 

5 

Perpendicular 

" 

10.  53.45 

=    3rd  Mag.* 

Blue 

Eapid  motion 

No  train 

7 

Inclined 

" 

II.    1.45 
II.    6.00 

,^»  Ma"'.  * 

Blue 

More  than  1  s- 

No  train 

20 

.              . 

" 

=     3rd  Mag.  * 

White 

Momentary 

No  train 

IC 

Almost  perpendicular 

" 

1 1.  10.  i5 

=    2nd  :Mag.  * 

Blue 

^  second 

No  train 

12 

Inclined 

" 

II.  17.45 

=    2nd  Mag.  * 

Blue 

Slow  motion 

. 

11.26.    0 

=     I  St  Mag* 

Bluish-white 

I  second 

Train 

20 

Nearly  perpendicular 

„ 

11.27.30 

=     istMag.  * 

Blue 

i^  second 

Train 

i5 

Inclined 

n.  33.30 

=     I  St  Mag.  * 

Bluish-white 

I  second 

Train 

10 

Inclined 

" 

11.39.47 

=    3rd  Mag.* 

Bluish-white 

Less  than  i  =• 

No  train 

17 

7  •  ''^  ... 

11.40.    0 

=    2nd  Mag.  * 

Blue 

1  second 

No  train 

12 

V    > 

August         12 

II. 3i.    0 

=    2nd  Mag.  * 

Bluish-white 

Rapid  motion 
i  second 

No  train 

Almost  perpendicular 

11.36.    0 

=     I  St  Mag.  * 

Bluish 

Slight  train 

is 

Inclined 

August         1 3 

10.    2.  i5 

=    2nd  Mag.  * 

Blue 

1  second 

No  train 

5 

Almost  perpendicular 

" 

10.    6.    0 

=    3rd  Mag.* 

Blue 

1  second 

No  train 

Perpendicular 

II.  3o.  5o 

=     I  St  Mag.* 

Bluish-white 

I  second 

Train 

5 

Almost  perpendicular 

August         14 
August         17 

10.  23.    0 

Bluish-white 

I  second 

Fine  train 

9.  12.     0 

=  '  3rd  Mag.  * 

Bluish-white 

Less  than  i  =• 

No  train 

12 

E.  to  W.  nearly  horizontal 

August         2 1 

9.  12.  18 

=    2nd  Mag.  * 

Blue 

li  second 

No  train 

i5 

Almost  perpendicular 

August         22 

8.  55.  3o 

=  Venus 

Blue 

5"seconds 

Faint  train 

Neai-ly  horizontal 

8.59.    0 

=     4th  Mag.  * 

White 

i  second 

No  train 

6 

Perpendicular 

August        25 

8.58.30 

=   2nd  Mag.* 

Brilliant  blue 

Eapid  motion 

No  train 

5 

Inclined 

9.34.    0 

=     istMag.* 

White 

I  second 

No  train 

10 

II 

9.  35.  3o 
9.  41.    0 
10.43.30 
12.    6.    0 

=    2nd  Mag.  * 
=    4th  Mag.* 
=    5rd  Mag.  * 
=    2nd  Mag.  * 

Blue 

Bluish-white 

Blue 

Blue 

1  second 
Rapid  motion 
I  second 
-a  second 
1  second 

No  train 
No  train 
No  train 
No  train 

6 
10 
5 

Inclined 
Nearly  horizontal  towards  N. 
Inclined 
Inclined 
Inclined 

August        26 

9.  10.    0 

=    2nd  Mag.  * 

Blue 

No  train 

7 

" 

9.35.    0 

=    3rd  ilag. * 

Bluish-white 

Rapid  motion 

No  train 

7 

" 

9.  52.  3o 
10.    4.    0 

=  Venus 

Blue 

6  seconds 

Slight  train 

20 

Slightly  inclined  from  perp. 

=    3rd  Mag.* 

Blue 

i  second 

No  train 

5 

. 

'1 

10.  25.    0 

=    4th  Mag.* 

Blue 

Rapid  motion 

No  train 

10 

Inclined 

September     6 

10.    0.    0 

=     ist  Mag,  * 

Bluish-white 

Momentary 

No  train 

Inclined 

September  14 

9.  24.  3o 

=     4th  'Mag.  * 

White 

Eapid  motion 

No  train 

6 

9.45.    0 

=    2nd  Mag.  * 

Blue 

I  second 

No  train 

8 

Perpendicular 

September  19 

9.  28.    0 

=     istMag.* 

Blue 

2  seconds 

. 

12 

Nearly  horizontal 

September  20 

9.43.    0 

=     istMag.* 

1    Bluish-white 

Rapid  motion 

. 

8 

Perpendicular 

„ 

9.44.    0 

=    3rd  Mag.* 

Blue 

i  second 

10 

Inclined 

September  22 

9.  3o.    0 

=    2nd  Mag.  * 

Blue 

I  second 

No  train 

i5 

September  24 

7.  48.  45 

8.  3o,    0  + 

>  -Jupiter 
=  3  X  Jupiter. 

Bluish-white 
Flame  colour 

2  to  3  seconds 

Faint  train 
Train  ;  sparks 

3o4- 

Path  parallel  to  the  ecliptic 

September  26 

9.    0.    0 

=     I  St  Mag.  * 

White 

I  second 

}      No  train 

10 

Inclined 

9.  18.    0 

=  Jupiter 

Bluish-white 

3  seconds 

No  train 

25 

Inclined 

" 

9.21.    0 

j     >  Jupiter 

Brilliant  blue 

5  seconds 

1 

No  train 

30 

Inclined 

AT  THE   KOYAL  OBSERVATORY,   GREENWICH,   IN   THE   YeAR   18G.3. 


(ccscvii) 


in  the  Year  i865 — continued. 


Position,  or  Altitude  and  Azimuth. 


Draconis  and  ■/]   Ur 


Draconis  to  a  point  between 
a  UrsK    Majoris    and   Polaris  to    a  point  North  of 


From  the  direction  of  k 

Majoris.' 
From    a   point  between 

K  Draconis. 
From  the  direction  of  a  Bootis. 

Passed  below  i  Draconis  from  the  direction  of  <  Ursa2  Miiioris. 
From  the  direction  of  7  Draconis  to  a  point  South  of  S  Cygni. 
From  a  point  West  of  Polaris. 
From  ,?  Cygni  towards  a  Ophiuchi. 
From  a  point  East  of  |  Cygni,  curved  between  that  star  and  a.  Cygni. 


From  Cassiopeia  towards  Capella. 

From  the  direction  of  ^  Ursas  Minoris  to  a  point  between  <  Di-aconis  and  ■■)  Ursaj 

Majoris. 
From  a  point  above  Capella,  disappeared  5°  below  ^  Auriga;. 
From  a  point  5°  West  of  a  UrsiB  Majoris,  passed  below  8  Ursa2  INIajoris  to  a 

point  about  7"  below  e  Ursaj  Majoris. 


From  the  direction  of  X  Draconis,  passed   above  £  Ursa3  Majoris  to   a  point 

below  5  Ursa;  Majoris. 
Fell  almost  perpendicularly  in  the  West,  and  dis.appeared  near  Corona  Boroalls. 
From  the  direction  of  Sagitta,  disappeared  near  0  Herculis. 
From  the  direction  of »  Ursse  Minoris,  passed  between  1  and  a  Draconis. 
Fell  vertically  from  r.  point  a  little  to  the  left  of  Arcturus. 
Fell  almost  perpendicularly  in  West  from  near  y  Serpentis. 
From  a  point  a  little  below  X,  Draconis  to  1  Draconis. 
In  N.N.W.  at  altitude  20°. 

From  the  zenith  to  a  point  5°  on  the  right  of  a  Draconis. 
From  a  point  near  if-  Pegasi  to  /3  Trianguli. 

Fell  vertically  from  a  point  in  the  vicinity  of  a.  Pcrsei. 
From  the  direction  of  ■^  Cassiopeia;  to  a  point  above  e  Cassiopeia;. 
From  a  point  2°  East  of  a  Ursa;  Majoris,  fell  past  p   Ursa;  Majoris  towards 
horizon  : — path  parallel  to  line  joining  a.  and  ,3  Ursa;  Majoris. 


From  a  point  2°  left  of  ij  Ursa;  Majoris  towards  £  Bootis. 

Passed  between  7  and  i  Serpentis  towards  7  Bootis. 

Passed  above  a.  Corona;  Borealis  towards  a  Serpentis. 

From  direction  of  a.  Cephei,  disappeared  near  7  Draconis. 

From  the  direction  of  1;  Urs?e  Majoris  to  6  Bootis. 

Passed  a  few  degrees  above  a  Andromeda;  towards  7  Andromeda;. 

Fi'om  i  Cassiopeife,  disappeared  in  the  neighbourhood  of  a  Persei. 

From  the  direction  of  ^  Cephei,  disappeared  near  e  Corona;  Borealis. 

From  the  direction  of  o-  Ursae  Minoris  to  a  point  above  a  Draconis. 

From  a  point  about  5°  above  ^  Ursa;  Majoris  to  a  point  as  much  beneath  »;  Ur.sa; 

Majoris. 
Directed  from  Polaris  to  a  point  2°  below  S  Persei. 
Fell  perpendicularly  from  a  point  3°  East  of  7  Bootis. 
From  a  point  about  2"  below  a  Draconis  towards  a,  Ursa;  Majoris. 
Fell  vertically  from  a  point  about  3°  East  of  a  Aquila;. 
From  the  direction  of  0  Corona;  Borealis  to  a  point  between  e  and  7  Bootis. 
From  a  point  about  3°  East  of  6  Pegasi  to  a  point  2°  above  £  Pegasi. 
First  seen  near  7  Aquarii,  disappeared  near  a.  Capricorni. 
From  above  Arcturus  towards  North- West,  disappeared  below  Ursa  Major. 
From  a  point  near  (/)  Aquarii,  passed  midway  between  7  and  8  Aquarii. 
Directed  from  Polaris  to  a  point  just  below  S  Ursas  Majoris. 
From  a  point  about  3°  East  of  £  Herculis,  passed  to  the  right  of  «  Herculis,  and 

disappeai-ed  in  the  neighbourhood  of »  and  k  Ophiuchi. 


Very  cloudy 

Bright  meteor 

Very  cloudy  ;  no  stars  discernible. 

Burst  about  i  second  before  disappearance, 
throwing  off  a  shower  of  sparks. 


Center  of  track  a.  Andromeda 


\,yy 


Greenwich  Observations,  ISfio, 


Pp 


(ccxcviii) 


Observations  of  Luminous  Meteors, 


Oeseevations  of  Luminous  Meteors 

Month  and  Day, 
1865. 

Greenwich 

Mean  Solar 

Time. 

Apparent  Size. 

Colour. 

Duration. 

Appearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 

Length  of 
Path. 

Direction  ;  noting  also  whether 

Horizontal,  Perpendicular,  or 

Inclined. 

September  26 
September  27 
September  28 

h      m        s 
9.54.     0 

9.  35.  3o 

II.  II.     0 
11.22.     0 
11.46.     0 

=  2nd  Mag.  * 
=  3rd  Mag.  * 
=  3rd  Mag.  * 
.=  1st  Mag.  * 
=  istMag.  * 

Wiite 

White 
Bluish-white 

Blue 
Bluish-white 

I  second 

Rapid  motion 

Less  than  i  s- 

1  second 

^  second 

No  train 
No  train 
No  train 
No  train 
Faint  train 

i5 
12 

10 
12  + 
12 

Nearly  perpendicular 
Inclined 

Perpendicular 

September  29 

6.56.    0 

=  ist  Mag.  * 

Bluish-white 

^  second 

Train 

8 

Perpendicular 

October         7 
October        1 2 
October        i3 
October        19 
November     8 

8.38.    0 
9.  25.    0 
6.  3o.    0  + 
10.  i5.    0 
7.26.    0  + 

=  2nd  Mag.  * 
=  2nd  Mag.  * 
=  2nd  Mag.  * 
=  2nd  Mag.  * 
=  2nd  Mag.  * 

Blue 

White 

Blue 

Bluish-white 

Yellow 

■5  second 

I  second 

i^  second 

Less  than  1  =• 

Momentary 

Faint  train 
Train 
Train 
A  flash 

8 
i5 

"e 

Slightly  inclined  from  hor. 
Perpendicular 
Curved  slightly 
Perpendicular 

November     9 

7.40.30  + 

=  3rd  Mag.  * 

Yellow 

0-3  second 

7 

^ 

November    1 2 

9.  46.  45 
6.    2.    0 

=  4th  Mag.  * 
=  3rd  Mag.  * 

Bluish 
Bluish-white 

o-i  second 
I  second 

No  train 
No  train 

2 

Perpendicular 
f 

„ 

7.  44.  40 

=  2nd  Mag.  * 

Bluish-white 

2  seconds 

No  train 

7 

Inclined 

„ 

12.  12.    0 

12.  16. 38 

12.24.35 

=  2nd  Mag.  * 

=  2nd  Mag.  * 
>  2nd  Mag.  * 

White 

Yellow 
Bluish-white 

2  seconds 
2  seconds 

Train 

Fine  train 

35 
23 

S.E.   to    S.S.W.,    inclined 
10°  from  horizontal. 
Fell  vertically 

" 

12.28.  i5 

=  Jupiter 

Yellow 

3  seconds 

Veryfine  train, 
I5  second 

25 

In  S.,  directed  from  E.  to  W. 
Inclined 

" 

12.36.    0 

=  4th  Mag.  * 

Bluish 

Momentary 

2 

Inclined  about  3o°  from  perp. 

I 

12.40.  4 
12.40.45 

12.41.  17 
12.41.30 

=  3rd  Mag.  * 
=  3rd  Mag.  * 
=  2ud  Mag.  * 
=  2nd  Mag.  * 

Blue 

Bluish-white 

Yellowish 

Bluish 

Rapid  motion 
I  second 
I  second 

Momentary 

No  train 
Faint  train 
Faint  train 
Small  train 

6 

18 

3o 

Inclined 

Nearly  horizontal 

Inclined,  slightly  curved 

Perpendicular 

;; 

12.42.    0 

12.42.  0 

12.43.  0 
12.  43.30 

=  3rd  Mag.  * 

=  2nd  Mag.  * 

Very  small 

=  1st  Mag.  * 

White 

Yellow 
Blue 
Bluish 

1  =•  to  2  =• 

I  second 
1  second 
About  2  =• 

Tr^in,  2  =• 
No  train 
Fine  train 

20 

21 

3o 

S.E.  to    S.S.W.,   inclined 
i5°  from  horizontal. 

Perpendicular 

i 

» 

12.44.    7 

=s  ist  Mag.  * 

Bluish 

2  seconds 

Fine  train,  i^- 

20 

-^^ 

;" 

12.45.    0 

12.45.  0 

12.46.  5 
12.46.  17 
12.49.    0 

=  3rd  Mag.  * 

=  ist  Mag.  * 
=  ist  Mag.  * 
=  2nd  Mag.  * 

White 

Yellow 

Reddish 

Blue 

White 

1  ^'to  2=- 

2  seconds 
2  seconds 
i  second 

I  <"  to  2  '^^ 

No  train 

Fine  train,  i^- 

No  train 

Train,  3- 

20 

22 
3o 

ID 
25 

S.E.   to   S.S.W.,  inclined 
1 5°  from  horizontal. 

Inclined 

Perpendicular 

Inclined  10°  from  perp. 

jj 

12.49.    0 
12.49.30 
12.  53.30 

=  ist  Mag.  * 
=  2nd  Mag.  * 

YeUow 

Bluish-white 

Blue 

I  =,  rapid  motion 

1  second 

2  seconds 

Train 
Long  train 

26 
i5 

20 

5°  inclination  from  perp. 
Horizontal 

',', 

12.  53.50 
12.54.18 

=  2nd  Mag.  * 
=  1st  Mag.  * 

White 
Bluish 

Less  than  i  ^ 
I  second 

Train 
Fine  train 

10 
10 

Inclined 

" 

12.54.45 

=  2nd  Mag.  * 

Bluish 

1  second 

Train,    mo- 
mentary. 

•4 

Curved  towards  horizon 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186a 


(ccxcix) 


in  the  Year  i865 — continued. 


Position,  or  Altitude  and  Azimuth. 


Directed  from  7  Draconis  to  i\  Herculis. 

Directed  from  a  Aquite  to  a  point  a  little  West  of  a  and  ^  Capricorni. 

From  the  direction  of  ^  Cygni  to  a  point  near  5  Aquilas. 

From  the  direction  of  £  Cygni,  fell  5°  below  and  beyond  a  Lyrae. 

Fell  vertically  in  the  North,  from   the  direction   of  Polaris,  disappearing  at 

•y  Ursoe  Majoris. 
Fell  perpendicularly  in  the  West,  from  the  direction  of  7  Bootis,  disappeared 

at  the  same  altitude  as  Arcturus. 
From  the  direction  of  i  Cassiopeia  towards  Polaris, 
Fell  vertically  from  a  point  just  below  9  Draconis. 
Passed  across  t  Cassiopeia;  to  a  point  10°  below  Polaris. 
From  the  direction  of  8  Cygni  passed  across  X  Lyras. 
Directed  from  a  point  about  3°  above  0  Herculis  towards  ^  LyrsB. 

From  a  point  a  little  above  and  to  the  N.  of  a  CoronEe  Borealis  towards  horizon. 


Appeared  near  7  Eridani. 
Disappeared  near  8  Aurigas. 


From  a  point  near  £  Auriga;,  passed  a  little  above  Capella  to  a  point  nearly 

midway  between  Capella  and  8  Aiirig». 
From  a  point  a  little  above  a  Ononis,  passed  midway  between  8  and  7  Orionis 

towards  Eridanus. 
In  W.N.W. ;  no  stars  could  be  seen  in  the  track  of  the  meteor. 
Appeared  near  a  Leporis,  moved  to  7  Eridani. 


Across  ^  Tauri,  shot  beneath  the  Pleiades  (at  a  distance  of  3°)  towards  the 
West. 

Appeared  a  few  degrees  W.S.W.  of  Sirius,  moved  towards  S.  horizon,  disap- 
pearing a  few  degrees  W.  of /3  Canis  Majoris. 

Moved  towards  S.S.W.  horizon,  passing  just  below  Sirius. 

In  S.  at  altitude  16°,  commenced  near  a.  Leporis,  and  moved  12°  Westward. 

From  near  ^  Leporis  curved  towards  .S.W.  horizon. 

From  a  point  between  /3  and  /^  Andromed»,  fell  vertically  towards  horizon, 
passing  within  a  few  degrees  of  8  Androniedro. 

Point  of  appearance  %  Orionis. 

Midway  between  Rigel  and  a.  Orionis  towards  Sirius. 

From  a  Andromedae  to  a  Pegasi. 

Appeared  midway  between  /3  and  ;*  Andromedae,  fell  vertically  towards  horizon, 

passing  close  to  8  Andromediie, 
From  the  vicinity  of  a.  Leporis,  shot  towards  S.W.  horizon. 

Point  of  appearance  near  ,3  Orionis,  directed  towards  Eridanus. 

From  /3  Pegasi  to  7  Pegasi. 

From  direction  of  X  Ursaj  Majoris  to  Capella. 

From  a  point  about  2°  E.  of  \  Draconis,  fell  vertically  towards  ^  Urste  Majoris. 

Center  of  track  at  /3  Orionis. 


From  Castor  to  Procyon. 

Directed  from  Pleiades,  disappeared  near  7  Eridani. 

Appeared  near  •i,  UrsK  Majoris,  passed  midway  between  a  and  8  Ursaj  Majoris, 

and  disappeared  a  few  degrees  from  II  Draconis. 
From  ^  Ursas  Majoris  to  a  point  midway  between  7  and  ^  Ursaj  Majoris. 
In  S.E. — same  altitude  as  Sirius,  moved  towards  S.  horizon. 


Fr< 


\  Draconis  towards  £  Ursa;  Majoris. 


Time  coixect  to  i""  or  2" 


The  sky  was  perfectly  clear  from  &^.  to  i"^., 
yet  five  observers  saw  only  the  two  me- 
teors here  recorded. 

Cloudy  from  8*^.  to  midnight. 


Cloudy 

Cloudy 
Partially  cloudy 


Partially  cloudy 

Nearly  clear 
Clear 


This  meteor  was  very  similar  to    that   at 
12''.  41"".  3o^ 


/ 


Pv 


(ccc) 


OllSEKVATIONS    OF    LUMINOUS   METEORS, 


OnSERVATIONS    of  LUMINOUS    MeTEOES 

Month  and  Day, 
1865. 

Greenwich 

Mean  Solar 

Time. 

Apparent  Size. 

Colour. 

Duration. 

Appearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 

Length  of 
Path. 

Direction  ;  noting  also  -whether 

Horizontal.  Perpendicular,  <-r 

Inclined. 

November    1 2 

h      m      s 

12.55.    0 
12.59.    0 
12.59.10 
1 3.    0.35 

=  I  St  Mag.   * 
=  3rd  Mag.  * 
z=  2nd  Mag.* 
=  2nd  Mag.  * 

Bluish 

White 

Bhic 

Bluish-white 

About  2  =• 

0-5  second 

Rapid  motion 

Fine  train 
No  train 
No  train 

Faint  train 

8 
4 
12 
7 

Horizontal,  E.  to  W. 

Horizontal 
E.  to  W.  Horizontal 

" 

1 3.    0.  5o 

=  1st  Mag.  * 

Blue 

I  second 

Long  tr;.in 

20 

Inclined  slightly  from  hor. 

i3.    o.5g 

=   iSiriu.s 

Blue 

2  seconds 

Very  fine  train 

25 

Inclined 

„ 

i3.    1.21 

=  2nd  Mag.  * 

Blue 

1  second 

No  train 

10 

Perpendicular 

„ 

i3.    1.35 

=  3rd  Mag.  * 

Bluish 

1  second 

No  train 

7 

'' 

i3.    2.  18 
i3.    2.45 

=:  2nd  INIag.  * 
=  2nd  Mag.* 

Blue 
Bluish 

0-5  second 
2  seconds 

No  train 
No  train 

7 
i3 

Inclined 

'.'. 

13.    3.49 
i3.    4.    0 

=  3rd  J\lag.  * 
=  2nd  Mag.* 

While 
Blue 

0-2  second 
1  second 

No  train 
Small  train 

10 
8 

Inclined 

„ 

i3.    7- '5 

=  2nd  Mag.* 

Blue 

Rapid  motion 

Faint  train 

10 

\ 

>' 

lo.     7.  16 
i3.  10.    0 

=  2nd  Mag.  * 
=  3rd  Mag.  * 

Blue 
Bluish--\vhitc 

1  second 
i|  second 

No  train 
Train 

25 

8 

Inclined 

fiGarinmint. 

» 

i3.  10.37 
i3.  10.  38 
i3.  10.40 
i3.  12.  10 
i3.  12.38 
i3.  14.30 

=  4tli  Mag.  * 
=:  2nd  Mag.  * 
=  3rd  Mag.  * 
=  2nd  Mag.* 
=  4tli  ISlag.  * 
=  2nd  Mag.* 

Blue 
Blue 
]Muc 
Blue 
White 
White 

0-1  second 

^  second 

Rapid  motion 

^  second 

1  second 

2  seconds 

No  train 
No  train 
No  train 
No  train 
Train  3  ^■ 

i5 
20 
10 
12 
5 
12  + 

Inclined 
Inclined 
Inclined 
Inclined 

" 

,3.14.35 

=  3rd  Mag.  * 

Blue 

J  second 

No  train 

12 

JOr!.nU. 

„ 

i3.  16.24 
i3.  16.45 

=  5th  Mag.  * 
=  Procyon 

Bluish 
Blue 

1  second 

2  seconds 

No  train 
Slight  train 

20 

Inclined 

;; 

i3.  i6.5o 
13.  ,7.30 

=  3rd  Mag.  * 
=  1st  Mag.  * 

Bluish] 

Rose 

I  second 

No  train 

6 

23 

Almost  horizontal 

\ 

„ 

i3.  17.40 

=  2nd  Mag.  * 

Blue 

I  second 

Train 

6 

\ 
Horizontal  E.  to  W. 

» 

13.17.55 

=  2nd  Mag.* 

Blue 

Faint  train 

\ 

" 

13.17.59 

=  2nd  Mag.  * 

White 

2  seconds 

22 

\ 

From  S.  to  S.  by  E.     In- 
clined i5°  from  perp. 

AT  THE  Royal  Obseevatory,  Greenwich,  in  the  Year  1865. 


(ceci) 


in  tlie  Year  i865 — continued. 


Position,  or  AJtitude  and  Azimuth. 


Passed  a  few  degrees  above  Sinus. 

About  5°  OT  6°  above  S.E.  horizon. 

Passed  below  Sirius.     Center  of  track  immediately  beneath  that  star. 

In  S.,  from  altitude  I2°  to  altitude  5°.     From  direction  of  k  Orionis. 


Passed  midway  between  a  and  /3  Geminoruro,  directed  towards  v  Gcminoruni. 


Directed  from  /3  Orionis  towards  W.S.W.  horizon  ;  disappeared  at  an  altitude 

of  25°. 
From  a  point  a  little  above  and  to  the  E.  of  S  Ononis,  passed  vertically  between 

that  star  and  £  Orionis. 
About  6°  below  the  Pleiades. 

From  ^  Canis  Majoris  towards  S.W.  horizon. 
3°  below  B  Orionis. 


Passed  below  I  Leporis  towards  S.W,  horizon. 
Passed  between  Procyon  and  ^  Canis  Minoris. 


At  altitude  of  40°,  directed  towards  W.N.W.  horizon. 


From  j9  Persci  to  a  point  about  3°  to  the  left  of  y  Pogasi. 

Passed  midway  between  a.  and  /3  Geminoruin,  center  of  track  between  those 
stars. 


Inclined  to  N.W.  horizon  I'rom  direction  of  7  Arietis. 
From  y  Pegasi  towards  N.  liorizon. 
From  Aldebaran  towards  7  Arietis. 
From  Aldebaran  towards  7  Eridani. 

From  a  point  1°  below  S  Leporis  to  a  little  below  7  Leporis. 
From  a  point  a  little  below  8  Gcminoruni,  curved  to  a  point 
7  Geminorum. 


Passed  below  t  Orionis,  directed  towards  S.W.  horizon. 


About  5°  above  N.  horizon,  just  below  »  Draconis. 

From  a  point  about  8°  below  Procyon  towards  S.S.W.  horizon. 

From  about  5°  below  \  Draconis  towards  c  Ursai  Majoris. 

Commenced  near  p  Orionis,  passed  between  1  and  /3  Oriouis  towards  horizi 


Passed  midway  between  a  and  7  Orionis,  center  of  track  midway  between  those 

stars. 
In  S.S.E.  at  altitude  20°. 


Center  of  track  a  few  degrees  below  ^  Orionis  ;  path  parallel  to  line  of  Oric 
Belt. 


Trees  intervcni: 


ft     Gcr.:,,or:n:i 


(cccii) 


Observations  of  IitmiNOtrs  Meteors, 


Observations  of  LuMixors  Meteors 


Month  and  Day, 


Greenwich 

Mean  Solar 

Time. 


Apparent  Size. 


Appearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 


Length  of 
Path. 


Direction  ;  noting  also  -whether 

Horizontal,  Perpendicular,  or 

Inclined. 


h      m       s 

i3.  i8.  5o 


l3.  20.  20 
i3.  21.  10 


i3.  21.  27 


i3.  22.37 


13.24.    -3 
i3.  24.  i5 


25.33 
26.30 


27 

40 

28 

22 

28 

20 

2q 

25 

3o 

0 

,  00.  00 

,  3o.  54 


,  3i.    o 
,  3i.  i5 


13.34.18 
l3.  35.  3o 
i3.  36.    o 


13.37.  10 
i3.  37,  17 


1 3.  38.  10 
i3.  3q.36 


13.41 


=  Siriu 


=  1st  Mag.  * 
=  3rd  Mas.  * 


I  St  Mag.  * 


2nd  Mag. 


=  1st  Mag.  * 
-  2nd  Mag.  * 


=  Sirius 

I  St  Mag.  * 

1st  Mag.  * 
1st  M.ag.  * 
2nd  Mag.  * 
3rd  Mag.  * 

1st  Mag.  * 
ist  Mag.  * 


1st  Mag.  * 
1st  Mag.  * 


1st  Mag.  * 
2nd  Mag.  * 


1st  Mac 


3rd  INIas.  * 
I  St  Mag.  * 
1st  Mag.  * 


>  1  St  Mag. 
=  2nd  Mag. 


I  St  Mag.  * 
=  Jupiter 


3rd  Mag.  * 


Blue 
Bluish-white 


Blue 

Blue 
Blue 

Blue 

Blue 

Bluish 

Bluish 
Blue 

Blue 
Blue 

Bluish-white 
Blue 


Blue 
White 


Blue 

Bluish-white 


Bluish 

Brilliant  blue 

Blue 


Blue 
Bluish-white 


Blue 
Eeddisl 


2  to  3  seconds 


2  seconds 
to  2  seconds 


Wavy  train,  2'" 
Fine  train 


2  seconds 

Very  fine  train 

2  seconds 
1  second 

Train,  i  =• 
Train 

2  seconds 

Train,  2  '• 

3  seconils 
I  second 

Fine  train, 
2^  •  or  3  ^• 
Fine  train 

3  seconds 

I  to  2  seconds 
I  to  2  seconds 

Fine  train 
Fine  train 

Rapid  motion 
2  seconds 

No  train 
Long  train 

=  2  seconds 

Fine  train 

1  second 
2  to  3  seconds 

Faint  train 
Train,  3  ^• 

2  seconds 

Fine  train,  2^- 

2  seconds 

2  to  3  seconds 

•         •         • 

. 

Train 

1  second 
2  seconds 
I  second 

No  train 

Fine  train,  1  « 

Fine  train 

3  seconds 
2  seconds 

Fine  train,  2  '■ 
Train 

li  second 
S'seconds 

Train. 
No  train 

Train 

From  E.  to  the  zenith 

Inclined 
S.E.  toS.S.E.    Inclined  5° 
from  horizontal. 


S.E.   to  S.S.E.      Inclined 
1 5°  from  horizontal. 
Nearly  perpendicular 

Inclined  slightly  from  ver- 
tical. 
Nearly  perpendicular 


Perpendicular 

Curved 

Curved  from  a  Geminorum 

Inclined 

Perpendicular 

Perpendicular 

Horizontal 
Horizontal 

Almost  perpendicidar 

S.E.  to  S.  by  W.    Inclined 

Almost  horizontal 

S.  to  S.S.W. 

S.E.  to  S.  by  E. 


\ 


Nearly  perpendicular 
S.  by  W.  to  S.W. 


Inclined 
Nearly  perpendicular 

W.  to  E.  inclined. 


AT  THK  Royal  Observatory,  Greenwich,  in  the  Year  18(55. 


(ccciii) 


in  the  Year  i865 — contimted. 


Position,  or  Altitude  and  Azimuth, 


Appeared  at  an  altitude  of  40°  (directed  from  Regulus),  moved  directly  to  the 

zenith  to' a  point  5°  N.  of  Capella. 
From  a  point  near  b  Ononis,  passed  between  X  and  y  Orionis. 
From  a  point  a  little  below  and  to  the  E.  of  t,  Orionis  towards  /3  Eridani. 

Appeared  near  X  Draconis  (about  8°  N.  of  a  Ursas  Majoris),  fell  perpendicularly 
towards  horizon,  passing  within  5°  of  t,  Ursse  Majoris. 


From  a  point  near  Procyon  to  a  point  a  few  degrees  above  Sirius. 

From  direction  of  £  Tauri  across  /3  Arietis. 

From  a  point  i°  or  2°  N.  of  X  Draconis,  fell  almost  perpendicularly  towards 

horizon,  disappearing  about  6°  North  and  below  »j  Ursas  Majoris. 
Fell  almost  vertically  from  a  point  West  of  the  Pleiades  to  7  Pegasi, 


Fell  vertically  from  a  Persei. 

From  the  direction  of  |  Ursse  Majoris,  curved    between    12    and   m   Canum 

Venaticorum. 
Disappeared  close  to  a.  Orionis. 

From  a  point  in  the  vicinity  of  6  Ceti  to  a  point  a  few  degrees  West  of  ij  Ceti. 
Fell  vertically  from  a  point  West  and  below  »;  Tauri. 
Fell  vertically  from  direction  of  ij  Tauri. 

From  direction  of  Polaris  towards  a  Cassiopeia^. 

Passed   a  few  degrees   above  d  Canum  Venaticorum,  and    midway    between 

t  and  X,  Ursaj  Majoris. 
Fell  towards  horizon  from  the  direction  of  ;S  Ursa3  Minoris,  disappeared  close 

to  6  Draconis. 
From  a  point  2°  N.  of  vj  Draconis  towards  y  Draconis. 
Appeared  about  5°   above  a  Orionis,   passed  about  the  same   distance   above 

S  Orionis  towards  7  Eridani. 
Appeared  6°  above  a  Orionis,    and   moved    almost    horizontally    towards    W. 

passing  about  4°  below  Aldebaran. 
Directed  from  £  Orionis  towards  S.W.  horizon. 


From  a  point  midway  between  Procyon  and  Sirius,  passed  above  Sirius  towards 
vS.  horizon. 


From  a  point  a  little  S.  of  «  Arietis,  dii-ected  towards  horizon. 


From  about  3°  below  Sirius,  disappeared  about  5°  S.  of  8  Canis  Majoris. 
From  7  Cassiopeia3  to  a  point  midway  between  ij  and  jS  Pegasi. 
From  .  Orionis,  passed  across  ^  Orionis,  center  of  track  ;S  Orionis. 


In  W.S.W.  ;  from  direction  of  the  Pleiades,  across  8  Arietis 
From  a  point  S.  of  a  Arietis,  directed  towards  horizon. 


From  a  point  near  ij  Ursa3  Majoris  to  a  point  4°  below  Polaris. 

From  a  point  about  io°  to  the   left  of  7  Pegasi,   directed   almost  vertically 

towards  horizon. 
From  (3  Tauri  to  y.  Geminoruni. 


A  magnificent  meteor. 


Path  much  curved 
Disappeared  at  altitude  8° 

Path  almost  i)arallel  to  that  of  preceding 
meteor. 


I  Pmym. 


Slow  motion 

a  Arieds. 


V 


Moved  very  slowly 


(ccciv] 


Obskrvatioxs  of  Luminous  Meteors, 


Observations  of  Luminous  Meteors 


Month  and  Day, 
1865. 


Greenwich 

Mean  Solar 

Time. 


Apparent  Size. 


ySppearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 


Length  of     Direction  ;  noting  also  whether 
Path.  Horizontal,  Perpendicular,  or 

Inclined. 


November    1 2 


13.41.  45 
10.41.45 

i3.  42.    6 


i3.  42.  i3 
13.42.58 


13.42.58 
i3.  43.52 


13.43.  52 
1 3.  45.  5g 


1 3.  46.50 

13.47.    ° 

1 3.  48.  55 
i3.  49.  2 
i3.  5o.  53 
i3.  5o.  56 

i3.  5i.  3o 
i3.  52.  17 


i3.  52.25 
1 3.  53.    o 


13.54.35 


i3.  54.  45 
i3.  55.  20 


=  2n(l  jLi^.  * 
=  ist  Mag.  ■* 

=  2nd  Ma?.  * 


>  Sii-ius 
>  I  St  Mas.  * 


—  ist  Mag.  * 
=  2ncl  Mag.  * 


=  3rd  Mag.  * 
=  ist  Mag.  * 


2nd  Mag.  * 
ist  Mag.  * 

istMag.  •* 
ist  Mag.  * 
3i-d  JIag.  *• 
2nd  Mag.  * 

2nd  Mag.  * 
2nd  Mag.  * 


>  ist  Mag.  ■* 
=  1st  Mag.  * 


ist  Mag. 


2nd  Mag.  * 
2nd  Marr.  * 


Bluish-white 
Blue 

Bluish-white 


Blue 
Blue 


Blue 
AVhite 


TVhite 
Eed 


Blue 
Bluish 

"White 

Yellow 

Blue 

White 

Bluish-white 
Bluish-white 


Blue 
Blue 


Blue 


Blue' 
White' 


2  seconds 

1  second 

2  seconds 


2  seconds 
I  second 


I  second 
2  seconds 


3  seconds 
2  seconds 


Rapid  motion 
I  second 

2  to  3  seconds 
5  seconds 

I  to  2  seconds 
I  second 

I  second 
I  to  2  seconds 


I  second 
2  seconds 


second 


1  second 

2  seconds 


Faint  streak 
Fine  train 

Train,  3  s- 


Fine  train 
Fine  train 


Fine  traiu 
Train 


Enlarging  un- 
til disappea- 
rance. 

No  train 
Fine  train 


Fine  train, 
pink. 

Slight  train 
No  train 

Small  train 


Faint  train 
Fine  train,  2^ 


No  train 
No  train 


•3  Omnds, 

Inchned 


/c.    + 

Inclined  5°  from  perp. 


S.S.W.  to  S.W.    Incline'! 

40^ 


Inclined 
i.S.W.  to  S.W.     Lielined 


.22  Cmjnrij 


Inclined  slightly  from  hor. 


Inclined. 
Inclined  slightly  from  hor. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1865. 


(cccv) 


in  the  Year   i865 — coHtiniied. 


Position,  or  Altitude  and  Azimuth. 


Tovvai-ds  S.S.W.  horizon  from  X  Tauri. 


From  a  point  a  few  degrees  below  fl  Ceti,  passed  towards  W.S.W.  liorizon  below 
1)  Ceti;  center  of  track  opposite  ij  Ceti. 


Center  of  track  a  few   degrees  above  5  Orionis  ;  from  direction  of  a  Ononis 
towards  /*  Eridani. 


From  a  point  midway  between  ^  Orionis  and  Sirius  to  a.  Leporis. 

Passed  midway  between  S  and  e  Orionis  towards  West;  center  of  track  S  Orionis. 


From  a  point  about  2°  E.  of  ;3  Orionis,  fell  towards  horizon  nearly  vertically. 
From  a  point  close  to  /3  Orionis  to  a  point  a  little  below  Sirius. 


See  the  sketch  and  following  note. 

From  a  point  near  Aldebaran  towards  S.W.  horizon. 


Directed  from  Sirius  towards  S.S.W.  horizon. 
Center  of  path  about  2°  below  the  Pleiades. 

From  a  point  just  below  vj  Tauri  towards  horizon. 

Appeared  between  Aldebaran  and  the  Pleiades,  and  moved  towards  the  West. 

From  a  few  degrees  below  ^  Persei  towards  W.  Horizon. 

From  about  6°  E.  of  1 2  Canum  Venaticorum  towards  horizon. 


From  a  point  a  few  degrees  E.  of  4*  Ursaj  Majoris,  passed  a  few  degrees  from 

towards  X,  Ursise  Majoris. 
From  the  direction  of  Polaris,  passed  close  to  /9  Cassiopeite  towards  horizon. 


From  direction  of  Polaris,  passed  3°  above  a  Cygni  towards  ?  Cygni. 
From  direction  of  7  Geminorura,  passed  across  the  belt  of  Orion  towards  S.W. 
horizon. 


From  a  point   between  \  and  ji  Ursffi  Majoris  to  a  point   3   degrees   below 

^  Ursaj  Majoris. 
From  a  point  near  >//  Ursai  Majoris  to  /  UrsEE  Majoris. 
From  a  point  a  little  below  S  Gcmiuorum  across  5  Gemiuorum  and  a  few  degrees 

beyond. 


These  meteors  appeared  at  the  same  instant 
and  pursued  paths  exactly  at  right  angles 
(iSce  diagram.) 


meteors     appeared    simultaneously 
nearly  at   the   same   spot,    and 
paths  exactly  at  right  angles. 


\ 


Center  of  track  opposite  1 2  Canum  Vena- 
ticorum. 


A.  H. 
N. 

M.  Pv. 


A.  H. 


N. 
A.  H. 
M.  E. 


M.  R. 
M.  R. 


A.  H. 

E.  J. 

M.  R. 
A.  n. 
M.  R. 
T.  W. 

E.J. 
:\1.  R. 


A.  H. 
N. 


F.  T. 
M.  R. 


GUKUNWICU    OliSEKVATIONS,    1865. 


Q<, 


(cccvi) 


Observations  of  Loiixous  Meteors, 


Observation 

s  of  Lujiixous  Meteors 

Month  and  Day, 
.865. 

Greenwich 

Mean  Solar 

Time. 

Apparent  Size. 

Colour. 

Duration. 

Appearance ; 

Train,  if  any, 
and  Its  Duration 
after  the  Meteor. 

Length  of 
Path. 

Direction  ;  noting  also  whether 

Horizontal,  Perpendicular,  or 

Inclined. 

November    12 

h      m      3 

13.55.  26 

>  1st  Mag.  * 

Blue 

2  seconds 

Fine  train,  2'- 

10 

^: 

" 

i3.  55.  40 

=  1st  Mag.  * 

White 

2  econds 

No  train 

12 

.Siriiu. 

" 

i3.56.59 

=  1st  Mag.  * 

Blue 

I  second 

Faint  train 

20 

\ 

» 

1 3.  57.30 

=  2nd  Mag.* 

Blue 

1  second 

Train 

10 

\ 

VrsaMy'or. 

i:  -^ 

'' 

13.58.    2 
i3.  58.36 
14.    0.40 

=  I  St  Mag.  * 
>  1st  Mag.   * 
=  3rd  Mag.  * 

Bluish 
Blue 
Blue 

1  second 

I  second 

Less  than  i  «• 

Fine  train 
No  train 

20 
12 
12 

Horizontal 
Inclined 
Inclined 

„ 

14.    0.42 

14.    2.25 
14.    2.45 

=  3rd  Mag.  * 

=  2nd  Mag.* 
=  2nd  Mag.  * 

Blue 

Blue 
Bluish 

Less  than  1  =• 

I  second 
1  second 

No  train 

No  train 
No  train 

12 

6 

10 

Inclined.      Directed   from 

X  Ursre  iMajoris. 
Inclined  slightly  towai'ds  hor. 

TBerculU. 
/ 

„ 

14.    3.38 

>  1st  Mag.  * 

Bright  blue 

2  seconds 

Wavy  train 

35 

/ 

„ 

14.    3.45 

=  2nd  Mag.  * 

Blue 

2  seconds 

Small  train 

6 

^,^ 

," 

14.    4-48 
14.    4.50 

>  I  St  Mag.  * 
=  1st  Mag.  * 

Blue 
I  Bluish-white 

1^  second 
2  seconds 

Fine  train,  i^- 
Long  train 

i5 

20 

Inclined 
Horizontal,  E.  to  W. 

" 

14.    5.29 

14.    8.20 
14.    8.40 
14.    8.43 

>  1st  Mag.  * 

=  I  St  Mag.   * 
=  2nd  Mag.  •* 
=  2nd  Mag.  * 

Brilliant  blue 

Blue 
Bluish-white 
Bluish-white 

I  second 

More  than  1  '• 

1  second 
Less  than  1  '• 

Fine  train, 

bluish. 

Train 

No  train 

No  train 

3o 

25 

i5 
i5 

Almost  perpendicular 

Nearly  horizontal 
Inclined 
Inclined 

" 

14.    8.58 

=  2nd  Mag.  * 

Blue 

2  seconds 

Fine  train 

'7 

5' 

14.    9.    0 

=  2nd  Mag.  * 

Blue 

2  seconds 

Small  train 

35 

A* 

AT  THE   KOTAL  OBSERVATORY,   GREENWICH,   IN   THE  YeAE   1865. 


(cccvii) 


in  the  Year  i865 — continued. 


Position,  or  Altitude  and  Azimuth. 


Passed  a  fwv  degrees  above  a.  Geminorum  towards  y  Tauri. 
Towards  S.  horizon,  disappeared  about  5°  above  Sirius. 

From  a  point  io°  below  /3  Orionis  towards  S.S.W.  liorizon. 
From  the  direction  of  |  UrsaJ  Majoris  to  -j  Ursro  Majoris. 


From  S  Ursaj  Majoris,  disappeared  just  below  y  Ursae  Majoris. 
Passed  from  direction  of  Polaris,  to  the  West  of  7  Cephei,  towards  ^  Cassiopeiaj. 
From  the  direction  of  X  Ursa;  Majoris,  disappeared  about  5°  below  1;   Ursre 
Majoris,  passing  midway  between  that  star  and  12  Canum  Venaticorum. 


a.   fi 


Appeared  at  the  same  altitude  as  1 2  Canum  Venaticorum,  and  pursued  a   path 

inclined  to  that  of  preceding  meteor  at  an  angle  of  65°-      i^See  sketch). 
Immediately  below  Sirius,  moving  westward. 
From  a  point  just  below  t  Herculis,  towards  horizon. 


From  direction  of  7  Cassiopeiai  to  a  point  midway  between  vj  and  ,5  Pegasi. 

Passed  between  Capella  and  €  Am-igaj,  towards  ^  Auriga. 

From  the  direction  of  y  Geminorum,  disappeared  between  ,9  Cancri  and  Procyon, 
Passed  between  ^  and  £  Orionis. 

From  direction  of  Aldebaran,  moved  on  a  path  parallel  to  a.  and  0  Ceti. 

From  a  point  2°  above  X  Ursaj  Majoris,  passed  between  j3  and  7  Ursaj  Majoris. 
From  X  Ursas  Majoris,  passed  above  t  Ursoe  Majoris. 
From  d  Canum  Venaticorum  passed  above  ij  Ursaj  Majoris. 

From   a  point  between  ^  and  ,9  UrsiB  Majoris,  passed  close  to  7,  towards  < 
Ursa)  Majoris. 


From  the  direction  of  Coma  Berenices,  passed  towards  zenith  close  to  ,9  Urs 
Majoris,  and  disappeared  a  few  degrees  above  a.  Ursas  Majoris. 


This   meteor  was  very   similar  to  that   at 
13'".  SS"-.  3o'. 


The  path  of  this  meteor  was  almost  parallel 
to  that  of  the  preceding. 


(v>y 


(cccviii) 


Observations  of  Ltjminous  Meteors, 


Observations  of  Luiiixotjs  Meteors 


Month  and  Day, 


Greenwich 

Mean  So!ar 
Time. 


Apparent  Size. 


Appearance  ; 

Duration.  !    ^f ^^h^i^  ="7' 

ana  its  Duration 
':  after  the  Meteor. 


Direction  ;  noting  also  -whether 

Horizontal,  Perpendicular,  or 

Inclined. 


Xovember    1 2 


14.    9. 


14.  9.  27 
14.  9.39 
14.  14.59 

14.  18.35 
14.19.    o 


14.20.24 
14.  20.  59 


14.23.  22 
14.  23.  55 


14.24.36 
14.25.    2 

14.  25.  5o 
14.27.  o 
14.  27.  22 


14.  28.30 


14.28.45 


14.  28.  02i 

14.30.    O 


1 4.  3o.  1 1 
1 4.  3o.  58 


14.31.    3 
14.33.    2 

14.33.  8 

14.34.  26 


14.34.38 

[4.  34.  41 


1  st  Mag.  * 


=  Sirius 
=  Sirius 
=  Jupiter 

I  St  Mag.  * 
1st  Mag.  * 


1  St  Mag.  * 
1st  Mag.  * 


1st  Mag.  * 
2nd  Mag.  * 


=  2  X  Sirius 
=  Sirius 

2ncl  Mag.  * 
1st  Mag.  * 
I  st  Mag.  * 


2nd  Mag.  * 


=  2nd  Mag.  * 


2nd  Mag.  * 
1  st  Mag.  * 


>  Sirius 
ist  Mag.  * 


=  .Jupiter 
1st  Mag.  * 
lit  Mag.  * 

4  th  Mag.  * 


3rd  Mag.  * 

=  Sirius 


Blue 

Bright  blue 

Blue 

Blue 
Blue 


Blue 
Blue 


Bluish 
Blue 


Brilliant  blu 
Blue 

White 
Blue 
Blue 


White 


Blue 
Blue 
Blue 


brilliant  blue 
Blue 
Blue 

Blue 


Blue 

Blue 


2  seconds 
1  second 
4  seconds 

1  second 

2  seconds 


Fine  train,  2^' 
Fine  train 
Fine  train 

No  train 
Fine  train 


2  seconds  Fine  train 

2  seconds       I    Fine  train 


I  second 
I  second 


More  than  1 
I  second 

1  second 

2  seconds 
I  second 


No  train 
Fine  train 


Train 
Fine  train,  i' 

No  train 

Fine  train 

Train 


Train 


^  second  No  train 

Fine  train 


2  seconds 
I  second 
I  second 


Train 
Fine  train. 


2  seconds  No  train 

2  seconds         Fine  train,  2' 
More  than  i  3-  Train 


jess  than  i  K      Faint  train 
2  seconds  Fine  train 


Almost  perpendicular 


Almost  horizontal 


Inclined 
Inclined  at  an  angle  of  45° 

Slightly  inclined  towards  hor 
Curved 

y  Draccmif 


UCaruTv 


\ 


Inclined 

Inclined 

From  the  direction  of  8 
Orionis  towards  W.S.W. 
horizon. 

Inclined 
Inclined 


Inclined.      Directed  from 
f  Argus. 


AT  THE   EOTAL   ObSERVATOKY,   GREENWICH,   IN  THE  YeAR   ISG-' 


(cccix) 


the  Year  i865 — continued. 


sition,  or  Altitude  and  Azimuth. 


Passed  midway  between  Procyon  and  Sirius  ;   centre  of  track  between  those 
stars  ;  line  joining  those  stars  at  right  angles  to  track  of  meteor. 


Passed  from  5°  below  Procyon,  disappeared  near  Sirius. 

From  a  point  midway  between  Procyon  and  a  Hydros  towards  Sirius. 

From  a  point  a  little  East  and  below  /3  UrsK  Majoris  towards  North  horizon, 

disappearing  a  few  degrees  East  of  ij  Ursaj  Majoris. 
From  direction  of  Polaris  towards  ?  Cygni. 
Passed  between  Castor  and  Pollux,  from  a  point  a  few  degrees  above  and  to 

the  West  of  the  former,  to  a  point  a  few  degrees  East  of  the  latter  star. 


From  a  point  just  below  a  Urs»  Majoris  towards  y  Ursas  Majoris. 

From  a  point  in  the  vicinity  of  S  Ursa3  Majoris,  passed  on  the  East   side  of 

e  UrsK  Majoris  to  a  point  a  few  degrees  below  and  to  the  East  of  i)  Ursse 

Majoris. 


From  direction  of  Polaris  towards  »j  Cephei. 

From  a  point  2°  above  ^  Leporis,  passed  immediately  above  a  Leporis  towards 
the  West. 

From  8  Draconis  towards  £  Draconis. 

Very  low  down,  near  Southern  horizon,  appeared  at  a  point  perpendicularly 

below  K  Orionis,  disappeared  about  altitude  of  5°. 
From  Castor  towards  7  Geminorum. 
Passed  through  Cassiopeia. 
Directed  towards  N.  horizon  from  a  point  near  7  Draconis. 


From  near  a  Caneri  towards  horizon. 


Towards  horizon  from  2°  below  12  Canum  Venaticorum. 


From  a.  Ursre  Majoris  towards  Polaris  (i5°). 

From  a  point  a  few  degrees  East  of  ,3  Urste  Majoris,  passed  almost  midway 

between  S  and  e  Ursos  Majoris. 
Directed  from  Procyon  to  a  point  about  5°  beyond  Sirius. 


Appeared   at   a   point   about   the   same   altitude  as  ,9  Orionis,   but 
of  that  star. 

Stationary.     Due  W.  at  altitude  20°. 

From  a  point  slightly  below  Procyon,  passed  below  7  Orionis. 

From  Aldebaran,  directed  towards  W.  horizon. 


West 


Passed  above  «  Canis  Majoris.     No.  i 


sketch. 


Passed  about   1°  above  ij  Canis  Majoris,  and  disappeared  about  5"  liclow  8  Canis 

Majoris.     No.  2  in  sketch. 
Center  of  track  opposite   Sirius,    passed  about   3°   below    that    star,   directed 

towards  S.S.W.  horizon. 


(cccs) 


Observations  of  Luminous  Meteors, 


Observations  of  LusnKuus  Meteors 


Jloulh  and  Day, 


Greenwich 

Jlean  Solar 

Time. 


Apparent  Si; 


Appearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 


Length  of 
Path. 


Direction  ;  noting  also  whether 

Horizontal,  Perpendicular,  or 

Inclined. 


November    1 2 


14.06.12 
14.  36.  25 


14.  07.  10 
14.37.  i5 


14.38.48 
14.40.    o 

14.  40.  20 


14.  41.  3q 
14.42.15 
14.45.37 
14.46.24 

14.46.  53 

14.47.  18 


14. 


3.23 


14.49.35 
14.  5i.  i3 


14.51.55 
14.52.  I 
14.  52.  22 
14.  54.  II 
14.54.41 
14.55.  16 
14.  56.  21 


14.57.    9 


2ud  Mag.  * 
2nd  Majr.  * 


=  I  st  Mag.  * 
=  1st  Mag.  * 


=  2nd  Mag.  * 
=  1st  Mag.  * 

=  3ra  Mas:.  * 


=  is<  Mag.  * 

>  Siriu.s 
=  2nd  Mag.  * 
=  1st  Mag.  * 

=  1st  Mag.  * 
=  2ud  Mag.  *l 

=  2nd  Mag.  * 

=  1st  Mag.  * 
=  3rd  Mag.  * 


2nd  Mag.  * 

=  1st  Mag.  ■* 

=  1st  Mag.  * 

=  2nd  Mag.  * 

2nd  Mag.  * 

3rd  Mag.  * 

2nd  Mag.  * 


=  1st  Mag.  * 


Brilliant  blue 
Blue 


Blue 
Blue 


Blue 
Blue 

Blue 


Bluish 
Blue 
Blue 
Blue 

Blue 


Bluish 


Bluish 
White 


AVhite 
Blue 
Blue 

White 

White 
Blue 

White 


I  second 
1  second 


I  second 
3  seconds 


I  second 
1  second 


2  seconds 

2  seconds 

More  than  1  =. 

1  second 

1  second 


I  second 


1  second 
^  .second 


1  second 
1  .second 
1  second 
i  second 
I  second 
I  second 
1  second 


Less  than 


Train 
Train 


Train 
Fine  trai 


No  train 
Train 


Fine  train 

Brilliant  train 

No  train 

No  train 

Train,  3  ''• 


No  trail 
No  train 


No  train 
Fine  train 

No  train 
No  train 

Train 
No  train 


Inclined 
Inclined.      Directed  from 

a  Leonis 
Inclined.     Directed   from 

a  Leonis 

p-rsaMaJcr. 
'^'    .ft 

y 

7< 

dL'conx 

UrsaMaJm 


Perpendicular 

Almost  horizontal 

Almost  perpendicular 

Perpendicular 


Slightly  inclined.  Directed 
from  Procyon. 
Perpendicular 

v 

Inclined 
Nearly  horizontal 

Horizontal,movingWestward 
HorizontaljmovingWestward 
Perpendicular 


Directed    from    /    Leoni; 
Minoris. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G5. 


(cccxi) 


in  the  Year  i865 — continued. 


Position,  or  Altitude  and  Azimutli. 


From  ft  Orionis  towai-cls  S.S.W.  horizon. 

Fi'om  a  few  degrees  below  a.  Leonis,  passed  slightly  on  the  E.  side  of  a  Hydra;, 

and  1°  or  2°  beyond  that  star. 
Passed  a  few  degrees  W.  ol'  a.  Hydra;,  and  about  7°  beyond,  towards  horizon. 

Disapneared  about  3°  below  ij  Ursse  Majorls. 
(^e  sketch.) 


From  a  point  just  below  a  Hydraj  towards  S.  horizon. 


Across  6  Leonis   towards  S.E.   horizon.   (Line   connecting  9  and  a  Leonis  at 
right-angles  to  track  of  meteor.) 


From  a  point  a  few  degrees  above  and  E.  of  a  Urste  Majoris  to  a  point  as 
much  below  and  E,  of  2  Ursje  Majoris. 


From  a  point  about  4°  E.  of  1 2  Canum  Venaticorum,  passed  below  that  star 
towards  horizon.  Point  of  disappearance  about  20°  vertically  below  £  Ursse 
Majoris. 


From  Sirius  to  v  Canis  Majoris. 

From  X  Ursa;  Majoris,  moved  parallel  to  a  and  /3  Ursa;  Majoris  towards  Polaris. 
From  the  direction  of  /*  Ursa;  Majoris,  fell  almost  vertically  towards  horizon. 
From  a  point  midway  between  12  Canum  Venaticorum  and  ;3  Leonis  towards 

E.  horizon. 
Disappeared  1°  or  2°  below  Procyon  moving  "Westward. 


fell  vertically  within  5°  of  the 


From  a  point  6°  aliove  and  N.  of  the  Moon, 
Moon. 

Disappeared  .about  5°  W.  of  Sirius. 

About  midway  between  a  and  y  Orionis  towards  S  Orionis. 
From  a  point  midway  between  a  and  /3  Ursas  Majoris,  fell  vertically  to  a  point 
situated  centrally  between  the  four  stars  a,  /3,  7,  and  8  Ursse  Majoris. 


From  S  Orionis  towards  horizon,  past  ^  Eridan!. 

From  the  direction  of  i/-  Ursa;  Majoris,  passed  between  /3  and  7  Ursa;  Majoris. 
Passed  just  above  Polaris  towards  7  Cassiopeia;. 
About  4°  above  8.  horizon,  directly  below  Orion. 
In  exactly  the  same  position  as  meteor  14'^  64™.  11'. 
From  a  point  2°  left  of  Procyon  vertically  down. 

From  a  point  3°  above  and  West  of  Sirius  to    a    point  similarly  situated  with 
reference  to  /3  Canis  Majoris. 


Path  parallel  to  a  line  joining  S  and  ^  Leonis,  passed  about  3°  above  those  stars. 


No  loss  of  brightness  from  proximity  to  the 
Moon, 


Trees  intervening 
Trees  intervening 


(cccxii) 


Observations  of  Lumixous  Meteors, 


Observations  of  Lumi.nous  Meteors 

Jlonth  and  Day, 
1865. 

Greenwich 

Mean  Solar 

Time. 

Apparent  Size. 

Colour. 

i:>uration. 

Appearance ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 

Length  of 
Path. 

Direction  ;  noting  also  whether 

Horizontal,  Perpendicular,  or 

Inclined. 

November    1 2 

h      m      9 

1 5.    0.    0 

=  2nd  Mag.  * 

Bluish 

2  seconds 

Fine  train 

4 

Inclined  slightly  from  hor. 

;; 

i5.    0.35 
i5.    2.  40 

=  1st  Mag.  * 
=  3rd  Mag.  * 

Bluish-white 
Blue 

I  second 
I  second 

Train,  1  »• 
No  train 

25 

6 

Perpendicular 

3' 

» 

1 5.    4.53 
i5.    5.    0 

=  2nd  Mag.  * 
=  I  St  Mag.  * 

Blue 

Blue 

Eapid  motion 
i  second 

No  train 
Train 

10 

25 

7* 

»> 

1 5.    5.3o 

=  1st  Mag.  * 

Blue 

Less  than  i  =• 

5 

3-         . 
Gm£e3Ia/or- 

" 

1 5.    5.45 
i5.    7-  18 

=  I  St  Mag.   * 
=  I  St  Mag.   * 

Blue 
Blue 

2  seconds 
1  second 

Fine  train,  3^- 
Fine  train 

3o 
18 

Inclined  45°  from  horizontal 

\ 

„ 

1 5.    8.3o 

=  I  St  Mag.   * 

Blue 

2  seconds 

Long  train 

25 

\ 
Nearly  horizontal 

;; 

i5.  10.  3o 
i5.  10.  56 
15....45 

=  3rd  Mag.  * 

=  2nd  Mag.  * 
—  I  St  Mag.  * 

Blue 
Bluish 
Blue 

Less  than  i  ^• 
I  second 
1  second 

No  train 
Fine  train 

2 

6 
10 

E.  to  W.,  nearly  horizontal 
Inclined 

\ 

i5.  11.53 

=  2nd  Mag.  * 

Blue 

1^  second 

No  train 

i5 

ZTrsa.M'a/'ar 

v 

» 

i5.  12.    0 
i5.  i3.  i8 

=  2nd  Mag.  * 
=  3rd  .Mag.  * 

Blue 
Blue 

Less  than  1  ^. 

Faint  train 

12 
10 

Perpendicular 

" 

i5.  14.32 
i5.  i5.    5 

=  I  St  Mag.  * 
=  I  St  Mag.  * 

Blue 
Blue 

I  second 
2  seconds 

Fine  train 
Long  train 

16 

3o  + 

Inclined  at  an  angle  of  45° 

l/rsa,Mafor. 
3' 

» 

i5.  i5.  26 
i5.  16.  i8  • 
i5.  17.30 

=  I  St  Mag.    * 

=  1st  Mag.  * 
—  1st  Mag.  * 

Blue 
Blue 
Blue 

2  seconds 

1  second 

2  seconds 

Fine  train 
Fine  train 
Bright  train 

20 
20 
18 

Inclined  at  an  angle  of  45° 

^^ 

15.19.45 
1 5.  20.    0 
15.  20.35 

=  I  SI  Mag.   * 
=  1st  Mag.   * 
=  1st  Mag.   * 

Bluish-white 
Blue 
Blue 

4  seconds 
I  second 

Fine  train 
Fine  train 

10 
6 
4 

Horizontal 
Directedfrom  SUrsajMajoris 

/ 

„ 

1 5.  21.45             =  Sirius 

Blue 

2  seconds 

Bright  train, 

20  + 

" 

15.  2  1.58     '=  istMag.   * 

White 

2  seconds 

2  =• 

Fine  train 

8 

Inclined 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G5. 


(cccxiii) 


in  the  Year  i865 — continued. 


Position,  or  Altitude  and  Azimutli. 


Passed  between  9  and  y  Ursre  Minoris  (2°  below  the  former),  from  the  direction 

of  S  Ur^iB  Majoris. 
Vertically  down,  across  a  Ai-ietis. 
Passed  close  to  £  Urste  Majoris  from  the  direction  of  x  ITrsre  Majoris. 


From  direction  of  y  Ursa3  Minoris,  passed  between  6  and  ri  Draconis. 
From  the  direction  of  /  Leonis  Minoris,  passed  close  to  ij  Ursoe  Majoris  to  a 
point  a  few  degrees  beyond. 


In  due  S.near  horizon;  point  of  appearance  io°  or  I2°  E.  of))  Canis  Majoris. 


Passed  across  Aldebarau  towards  W.  horizon. 
Across  /3  Orionis. 


From  a  point  near  if-  Ursa;  Majoris,  passed  just  below  y  and  I  Ursas   Majoris 

towards  a  Draconis. 
Directed  towards-/)  Canis  Majoris;  point  of  appearance  io°  E.  of  that  star. 
About  3"  above  f  Argus,  towards  t  Canis  Majoris. 
Appeared  at  altitude  20^  in  N.W.,  at  a  point  midway  between   Aries  and  p 

AndromediB,  directed  towards  horizon. 

From  a  point  near  x  Ursaj  Majoris,  passed  about  1°  below  ?  Ursa?  Majoris, 


From  a  point  i5°  below  Cassiopeia  vertically  down  towards  N.  horizon. 
Passed  a  few  degrees  below  Sirius  ;  center  of  track  opposite  that  star. 


From  the  direction  of  /3  Orionis  towards  W.  horizon. 

Passed  from  a  point  a  few  degrees  above  /3  Ursas  Majoris,  across  a  Ursaj  Majoris, 
to  a  point  a  few  degrees  N.  of  a  Draconis. 


From  a  point  just  below  ^  Orionis  to  between  ^  and  k  Orionis. 

Appeared  about  6°  above  a  Orionis,  and  passed  across  y  Orionis  towards  horizon. 

From  8  Leonis,  passed  above  a  Leonis  to  «  Leonis. 

From  a  point  near  i//  Draconis,  disappeared  a  few  degrees  below  y  Ursffi  Minoris. 
Passed  between  /3  and  y  Ursas  Minoris  (about  2°  below  the  former"). 
In    Magnetic   S. ;   altitude    10°  at  commencement.     Point   of  appearance   i5° 
E.  of  1)  Canis  Majoris. 


From  the  direction  of  y  Geminorum,  passed  about  3°  abovi 

towards  S.AV.  horizon. 
A  little  abovf  f  Argus  towards  6  Canis  Majoris. 


and  y  Orionis 


Very  short  path  low  down  near  S.  horizon. 
Very  near  to  the  horizon. 


Greenwicu  Observations,  18G5. 


(cccxiv) 


Observations  of  Luminous  Meteors, 


Observations  of  Luminous  Meteors 


Month  and  Day, 
1865. 


Greenwich 

Mean  Solar 

Time. 


Apparent  Size.  Colour. 


Appearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 


Length  of    Direction  ;  noting  also  whether 

Path.  Horizontal,  Perpendicular,  or 

!  Inclined. 


November    1 2 


1 5.  23.  55 
i5.  23.59 
i5.  24.    o 


1 5.  25.  3i 
i5.  28.25 


i5.  29.40 
i5.3o.55 


15.33.  i3 
1 5.  35.53 
15.37.48 
15.42.30 

15.42.  38 


15.43.33 
i5.  44.  3o 


15.45.  5o 
1 5.  45.  52 


15.47.  o 
i5.  5i.  27 
i5.  57.   o 


i5.  57.  10 
15.57.  58 


1st  Mag.  * 
1st  Mag.  * 
2nd  Mag.  * 


1st  Mag.  *: 
2nd  Mag.  * 


1st  Mag.  * 
3rd  Mag.  * 


=  3rd  Mag.  * 


1st  Mag.  * 
2nd  Mag.  * 
=  Siriu.s 
I  St  Mag.  * 

=  Sirius 


1st  Mag. 
2nd  Mag. 


3rd  Mag.  * 
1st  Mag.  * 


1st  Mag.  * 
1st  Mag.  * 
1st  Mag.  * 


1st  Mag. 
1st  Mag. 


White 
Blue 
Blue 


Bluish 
Bluish-white 


Blue 
Blue 


Blue 


Blue 
Blue 
Blue 
Blue 

Blue 


Light  green 
Bluish 


Blue 
Blue 


White 
Blue 


Blue 
Blue 


1  second 
I  second 


3  seconds 
1  second 


2  seconds 
I  second 


1  second 
1  second 
2  seconds 
2  seconds 


3  seconds 
1  second 


2  seconds 
2  seconds 
2  seconds 


second 
second 


second 


Fine  train 

Fine  train 

Train 


Fine  train 
Train 


Fine  train 
No  train 


F.aint  train 


Fine  train 
Fine  train 


Greenish 
train,  2  \ 
Fine  train 


No  train 
Train 


Fine  train 
Fine  train 
Fine  tr.ain 


Train 
Faint  train 


Inclined.  Directed  from 
a  point  a  few  degrees 
above  S  Ursa;  Majoris. 

rf,.    _o 


VrsaMa/or. 
^.    ^    T 


V 


\ 


./3  Orionis. 

Inclined 

Inclined 
Nearly  horizontal.  Directed 
from  ip  Ursffi  Majoris. 


pCtms 

inclined 
Perpendicular 

Perpendicular 


AT  THE  Royal  Obseevatory,  Greenwich,  in  the  Year  1865. 


fcccxv) 


ia  the  Yeae  i865 — continued. 


Position,  or  Altitude  and  Azimuth. 


A  little  bejow  ^  Oriouis. 

Passed  midway  between  8  and  7  Ursaj  Minoris. 

Passed  between  ^  and  %  Ursai  Majoris,  directed  from  x  Ursse  Majoris 


Passed  about  midway  between  j9  and  k  Orionis. 

Passed  one  or  two  degrees  below »)  Ursa;  Majoris,  directed  from  ^  Ursaj  Majoris. 


From  the  direction  of /3  Tauri,  across  the  Pleiades,  to  a  point  10°  beyond. 
Passed  within  a  few  degrees  of  the  Moon,  from  the  direction  of  ^  Leonis. 


Directed  from  ^  Orionis  towards  West  horizon;  jjoint  of  appearance  i5°  W. 
by  S.  of  that  star. 


From  a  Cancri  to  a  point  1 5°  East  of  Sirius  ;  same  altitude  as  that  star. 
From  A  Ursa;  Majoris  to  a  point  just  beyond  /3  Ursas  Majoris. 
From  a  point  above  t  Canis  Majoris  to  a  point  East  and  below  t  Canis  Majoris. 
Passed  2°  above  Polaris  ;  center  of  track  opposite  that  star, 

Fi-om  a  point  3°  East  and  below  a  Orionis,  passed  Westward,  4°  below  y  Orionis. 

Passed  between  S   and  t  Orionis,    and  disappeared  about  5°  West  and  below 

/3  Orionis. 
From  a  point  near  i|/  Ursaj  Majoris  to  a  point  a  few  degrees  beyond  e  Urefe 

Majoris. 


From  a  point  10°  below  a  Cancri. 

Towards  West ;  passed  one  or  two  degrees  below  Sirius 


Passed  through  Cassiopeia. 

From  about  5°  E.  of  1 2  Canum  Venaticorum  towards  7  Bobtis. 

From  a  point  a  few  degrees  below  Sirius,  passed  above  /3  Canis  Majoris. 


From  a  Leonis  towards  a,  Hydrae. 

From  a  point  between  ^  and  a  CassiopeiEe  (nearer  the  former),  fell  vertically 

towards  horizon. 
From  a  point  5°  W.  of  a.  Leonis. 


(cccxvi) 


Observations  of  Luminous  Meteors, 


Observations  of  Luminous  Meteors 


November    12 


Greenwich 

Mean  Solav  Apparent  bize. 

Time. 


16.  2.  l5 


2.27 

4.  o 


i6.  5.  10 
16.  5.28 


16.  6.  o 
16.  6.  i5 


16.  6.  20 
16.  6.5o 


16.  7.36 
16.  8.  o 


16.  9.  43 


16.  10.  i5 
16.  10.  56 


16.  12.  II 

16.  12.  20 
16.  13.43 

16.  14.  II 


16.  14.37 


[6.  i5. 
16.  i5. 
16.  i5. 


16.  16.  3o 
16.  17.  o 
16.  17.46 
16.  18.  17 
16.  18.27 
16.  ig.  6 
16.  21.40 


ist  Mag. 


=  Jupiter 
=  I  St  Mag.  * 

=  3rd  Mag.  * 
=  3rd  Mag.  * 


=  I  St  Mag.  * 
=  istMag.  * 


=  ist  Mag.  * 
=  ist  Mag.  * 


>  ist  Mag.  * 
=  ist  Mag.  * 


1st  Mag.  * 


=  2nd  Mag. 
=  ist  Mag. 


=  ist  Mag.  * 
=  4th  Mag.  * 


3rd  Mag.  * 


ist  Mag.  * 
ist  Mag.  * 
ist  Mag.  * 


=  ist  Mag.  * 

=  ist  Mag.  * 

=:  2nd  Mag.  * 

=  ist  Mag.  * 

=  1st  Mag.  * 

=  ist  Mag.  * 

=  ist  Mag.  * 


Brilliant  blue 
Blue 


Blue 
Wliite 


Wliite 
Blue 


Bluish-white 
Blue 


Blue 
Blue 


Blue 
Blue 

Blue 
Blue 
Blue 

Blue 


Bluish-white 
WTiite 
Bluish 


Bluish-white 

Blue 
Bluish-white 

Blue 

Blue 

White 

Blue 


2  seconds 


2  seconds 
I  second 

I  second 
Rapid  motion 


Appearance ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 


Length  of  j    Direction  ;  noting  also  whether 
Path.  Horizontal,  Perpendicular,  or 

Inclined. 


No  train 


No  train 
No  train 


2  seconds  Fine  train 

I  second         I     Fine  train 


2  seconds         Fine  train,  2^ 
2  seconds         Fine  train,  4' 


I  second  Train 

I  second  Fine  train 


2  seconds  No  train 


I  second 
I  second 


Fine  train 
Train 


I  second  Fine  train 

1  second 

2  seconds       '        Train 

Rapid  motion 


1  second 
3  seconds 

2  seconds 


1  second 
More  than  i 

I  second 
More  than  i  ' 
I  second 
I  second 
I  second 


Train 
Train 


Train 
Fine  train 

Train 

'  Fine  train 

Whitetrain,2^ 

No  train 

Faint  train 


Protyoii^ 


Liclined  slightly  from  ho- 
rizontal W.  to  E. 
Inclined 


Inclined 
CarcifM^or. 

7'.  \i 


Center  of  track  nearly  at 
T  Ursae  Majoris. 
Inclined 
Inclined 


Inclined 

Inclined 

Inclined 
Inclined 
Inclined 


AT  THE  Royal  Observatory,  Greenwich,  m  the  Year  186.5. 


(cccxvii) 


Year  i865 — contitmed. 


Position,  o:-  Altitude  and  Azimuth. 


Passed  a  few  degrees  below  Procyc 


Very  low  down  near  Southern  horizon. 

Passed  just   below  3  Canis  Majoris  to  a  point   a  few   degrees 

Majoris. 
From  a  point  2°  W.  of  Sirius  to  8  Canis  Majoris. 
From  a  point  about  4°  E.  of  a  Hydrce. 


Canii 


From  about  5°  East  of  1 2  Canum  Venaticorum  towards  y  Bootis 
From  the  vicinity  of  v;  Canis  Majoris   towards  horizon,   path  nearly  parallel 
to  line  joining  S  and  €  Canis  Majoris. 


Passed  across  the  zenith,  across  6  Ursse  Majoris. 

Passed  5°  East  of  12  Canum  Venaticorum;  center  of  track  opposite  that  star. 
Directed  from  v  Ursae  Majoris. 


From  direction  of  Polaris,  passed  between  y  and  /S  Cephei. 
From  a  point  midway  between  Sirius  and  o  Canis  Majoris,  curved  towards 
horizon. 


From  about  5°  above  Sirius,  passed  on  West  side  of  that  star  towards  horizon. 


Fell  vertically  from  a  point  a  little  West  of  7  Leonis  to  a  point  as  much  East 

of  a  Leonis. 
From  a  point  2°  above  Sirius  towards  horizon. 


From  the  direction  of  /3  Urste  Minoris  towards  «  Cassiopeia. 

Passed  across  Polaris  and  7  Cephei  to  5°  beyond  the  latter  star. 

Passed  between  Aldebaran  and  the  Pleiades  from  the  direction  of  /3  Tauri. 


No  stars  near 
Center  of  track  Z  Canis  Majoris 


Point  of  disappearance  a  little  East  of  1;  Canis  Majoris. 


Passed  near  t  Ursas  Majoris  in  a  due  North  direction. 

Passed  a  few  degrees  below  the  Pleiades. 
From  £  Orionis,  passed  1 2°  beyond  jS  Eridani. 
About  12°  below  k  Orionis. 


Passed  a  few  degrees  above  a  and  y  Orionis. 

From  near  9  Ursaj  Majoris,  passed  to  a  point  4.°  North  of  1 2  Canum  Venaticorum. 
From  a  point  midway  between  Procyon  and  a  Hydr»  towards  Sirius. 
Passed  i5°  in  a  due  North  direction  from  ^  Ursa)  Majoris. 
From  direction  of  a  Leonis  towards  a.  Hydrte. 

From  about  3°  above  and  North  of  e  Ursai  Majoris  past  t,  Ursa;  Majoris. 
From   a  point   a   few  degrees  West   of  Proeyou    to   a   similar    position   with 
regai'd  to  Sirius. 


Center  of  track  opposite  Sirius 


Directed  from  Gemini 


Same  distance  from  each  star 


(cccxviii) 


Observations  of  Luminous  Meteors, 


Observations  of  Luminous  Meteors 

Month  and  Day, 
1865. 

Greenwich 

Mean  Solar 

Time. 

Apparent  Size. 

Colour. 

Duration. 

Appearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 

Length  of 
Path. 

Direction  ;  noting  also  whether 

Horizontal,  Perpendicular,  or 

IncUned. 

November    12 

h      m      s 
16.  24.  00 

=  ist  Mag.  * 

Bluish 

Momentary 

Train 

4 

Liclined.     Directed   from 
8  L^rsa;  Majoris. 

16.  25.  40 

=  I  St  Mag.  * 

Bluish 

2  seconds 

No  train 

8 

Horizontal  E.  to  ^X. 

" 

16.26.     2 

—  1st  Mag.  * 

Bluish 

2  seconds 

Fine  train 

20 

/ 

" 

16.26.13 

=  2U(1  Mag.  * 

Blue 

Kapid  motion 

No  train 

10 

> 

•' 

16.  26.  40 

=  1st  Mag.    * 

Bluish 

2  seconds 

Fine  train 

i5 

/ 

16.37.  28 

>  I  St  Mag.  * 

Blue 

More  than  i  s- 

Faint  train 

3o 

/ 

" 

16.  38.30 

=  1st  Mag.  * 

Bluish 

3  seconds 

Fine  train 

18 

Inclined.      Directed  from 
S  Ursffi  Majoris. 

" 

16.45 

=  I  St  Mag.  * 

Blue 

I  second 

Bright  train 

i5 

Inclined   at   an   angle   of 
35"^  from  hor.' 

., 

16.45 

=  1st  Mag.  * 

Blue 

I  second 

Bright  train 

i5 

Nearly  the  same  inclina- 
tion as  preceding  meteor. 

„ 

16.  46! 

—  1st  Mag.  * 

Blue 

1  second 

Faint  train 

i5 

IncUned 

„ 

16.  47^ 

=  I  St  Mag.  * 

Reddish 

More  than  i  =• 

Train 

25 

IncHned 

„ 

16.48 

=  Sirius 

Blue 

I  second 

Fine  train,  2^- 

20  + 

Inclined  at  an  angle  of  45° 

November  i3 

9.  20.  0 

=  5th  Mag.  * 

White 

0*4  second 

No  train 

I 

Perpendicular 

„ 

10.  29.5 

=  4th  Mag.  * 

White 

I  second 

No  train 

3o 

Perpendicular 

November    1 5 

8.38  + 

=  2nd  Mag.  * 

Bluish-white 

I  second 

No  train 

10 

November    1 7 

8.3o 

=  I  St  Mag.  ■* 

Bluish-white 

Less  than  1  =• 

No  train 

7 

/ 

November    18 

6.    4.30 

=  3rd  Mag.  * 

White 

I  second 

No  train 

5 

/ 

Perpendicular 

,, 

6.  14.30  + 

=  3rd  Mag.  * 

White 

3  seconds 

Faint  train 

10 

Inclined 

„ 

6.59.30  + 

=  2nd  Mag.  * 

Bluish 

2  seconds 

Faint  train 

16 

Slightly  inchned  from  perp. 

J, 

9.  23.    0 

=  2nd  Mag.  * 

Blue 

3  seconds 

Faint  train 

20 

Inclined 

November    2 1 

7.11.45 

=  I  St  Mag.  * 

Blue 

2  seconds 

Faint  train 

10 

Inclined 

10.    I.    0 

=  2nd  Mag.  * 

Bluish-white 

I  second 

No  train 

6 

Nearly  perpendicular 

November    22 

II.  11.  i5 

=  2nd  Mag.  * 

Blue 

I  second 

No  train 

10 

*  Inclined 

November   24 

6.  39.    0 

=  3rd  Mag.  * 

Bluish-white 

i  second 

No  train 

6 

Inclined 

6.45.    0 

=  2nd  Mag.  * 

Blue 

I  second 

Train 

10 

Inclined 

" 

8.  20.    0 

=  2  X  Venus 

Yellow 

4  seconds 

Train 

3o 

Inclined 

„ 

8.37.    0 

=  3rd  Mag.  * 

Blue 

I  second 

No  train 

7 

Inclined 

November   26 

8.3o.    0 

=  I  St  Mag.  * 

Yellow 

I  second 

Fine  train 

3o 

Inclined 

December      2 

9.  47.  3o 

=  I  St  Mag.  * 

Bright  blue 

I  second 

No  train 

25 

Inclined 

December    1 1 

6.    4.57 

=  Aldebaran 

Yellow 

3  seconds 

Fine  train,  i  s- 

S6 

Inclined 

„ 

6.17.36 

=  2nd  Mag.  * 

Bluish 

2  seconds 

No  train 

17 

Almost  horizontal 

:' 

6.  20.  42 

=  ist  Mag.  * 

Yellow 

3  seconds 

No  train 

i5 

Inclined 

» 

6.25.49 

=  2  X  Jupiter 

Bright  yellow 

5  seconds 

No  train 

i5 

Almost  pei-pendicular 

" 

6.28.    2 

=  2  X  Jupiter 

Bright  yellow 

5  seconds 

Yellow  train, 

40 

Inclined 

il 


AT  THE  Royal  Observatory,  Greenwich,  in  tiiE  Year  1865. 


(cccxix) 


in  the  Yeak  i865 — continued. 


Position,  or  Altitude  and  Azimuth. 


Passed  midway  between  ^  and  y  UrsaB  Minoris. 

A  little  below  Sirins ;  center  of  track  opposite  that  star. 

Directed  towards  East  horizon  ;  center  of  track  between  Arcturus  and  t  Virginis. 


From  a  point  a  little  East  of  a.  Leonis  towards  horizon. 

Passed  within  a  few  degrees  of  Arcturus  (S.  side  of  that  star)  towards  E.  horizon,  j         Center  of  track  opposite  to  Arcturus 


From  direction  of »!  Ursce  Majoris  towards  ,3  Draconis. 

Passed  midway  between  /3  and  y  UrsEe  Minoris;  center  of  track  between  those 

stars. 
Passed  across  r;  Draconis  towards  North  horizon.     (No.  i  in  sketch.) 


Passed  across  6  Draconis  towards  North  horizon.     (No.  2  in  sketch.) 

From  1)  Ursa3  Majoris  towards  /3. Draconis. 

From  the  direction  of  Aldebaran  across  the  Belt  of  Orion. 

Passed  across  Aldebaran  towards  W.  horizon. 

Close  to  (S  Orionis. 

Fell  past  £  Orionis. 

From  a  point  abont  3°  above  /3  Auriga>,  disappeared  a  little  to  the  S.  of  6  Aurigaj. 


Passed  across  a  Aquarii  from  the  direction  of  ^  Eqnulei 


Fell  vertically  past  R  Draconis  towards  i^  Ursaj  Majoris. 

Passed  midway  between  ja.  and  R  Lyrie  towards  B  Draconis. 

From  y  Cygni  to  a  point  near  /3  Cygni. 

From  the  direction  of  Capella  towards  a  Orionis. 

Passed  between  jS  and  £  Delphini,  and  disappeared  a  little  below  a  Aquila;. 

Appeared  near  b  Orionis,  passed  by  t,,  and  disappeared  a  little  above  L  Orionis. 

From  T  Cygni  towards  y  Cygni. 

From  the  direction  of  i  Herculis,  disappeared  near  y  Draconis. 

Directed  from  £  Persei  to  a  point  a  little  below  ;3  Aurigte. 

From  the   direction  of  u  Lyncis,  passed  across  x  Ursre  Majoris,   and  a  few 

degrees  beyond. 
From  the  direction  of  the  Pleiades  towards  ?  Tauri. 
From  a  point  midway  between  Capella  and  /3  Aurigje  to  a  point  a  little  below 

the  Pleiades. 
From  direction  of  a  Cassiopeias  towards  ij  Pegasi. 
From  a  point  about  3°  below  and  South  of  a  Andomedae,    passed   between   /3 

and  T  Pegasi,  and  disappeared  a  few  degrees  above  £  Pegasi. 
From  a  point  about  1°  below  Polaris,  disappeared  .about  2°  above  t  Draconis. 
From  a  point  about  3°  above  a  Draconis,  disappeared  about  2°  above  s  Ursae 

Majoris. 
From  about  3°  West  of  t  Aquarii,   past  S  Aquarii,  and  disappeared  about  8° 

West  of  Fomalhaut. 
From  about  1°  below  /3  Cygni,  passing  West   of  a   Aquike,   and  disappeared 

10°  below  and  East  of  X  Antinoi. 


These  two  meteors  appeared  simultaneously, 
and  pursued  nearly  parallel  paths. 


Center  of  track  Aldebarf 
A  flash  only 


Center  of  track  opposite  R  Draconis 
Descended  with  a  wavering  motion 


Very  wavy  motion 

Very  slow  motion 

A  most  splendid  meteor 

Very  slow  motion 


(cccxx) 


Observatioxs  of  Luminous  Meteors, 


Observations  of  Luminous  Meteors 


Month  and  Day.      1       Greenwich 
,86-.       ■        i      Mean  Solai- 
•         Time. 


Appearance  ; 

Train,  if  any, 
and  its  Duration 
after  the  Meteor. 


Direction  ;  noting  also  whether 
Horizontal,  Perpendicular,  or 


December     1 1 
December     14 


December    20 


5     {  =  4th  Mag. 


7.  4.  58       =  3rd  Mag.  * 

8.  9.    6       —  2nd  Mag.  * 


8.  2  1.53 

8.  37.  40 


10.17.  o 
10.  19.  o 
6.  56.  So 


3rd  Mag.  * 
4th  Mag.  * 


8.  44.  46  =  2ud  Mag.  * 

9.  6.28  '=  3rd  Mag.  * 
q.  38.  i5  1=  3rd  Mag.  * 

10.  1 5.    o  I  =  2nd  Mag.  *    j 


=  4tli  Mag.  * 
=  2  X  I  St  Mag.^ 
=  1st  Mag.  * 


Bluish-white 

Bluish 
Blue 


Blue 

Blue 

Blue 

Blue 

Bluish 

Bluish-white 

Bluish 

Blue 

Bluish 


0-3  second 


No  train 


Momentary  No  train 

2  seconds       |    Faint  train 


I  second 
Momentary 


No  train 
No  train 


2  seconds       [      No  train 
Rapid  motion 
Momentary 
More  than  1  s- 


Momentary 
5  seconds 
2  seconds 


No  train 
No  train 
Faint  train 

No  train 

Train 

No  train 


Nearly  horizontal 
Inclined 


Inclined  at  an  angle  of  45° 

Inclined   at    an   angle    of 

about  10°  from  horizontal. 

Inclined 

Inclined 

Almost  perpendicular 
Almost  perpendicular 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Yeaii  1865. 


(cccxxi) 


in  the  Yeae  \9,6b— concluded. 


Positiou,  or  Altitude  and  Azimuth. 


I  Observer. 


In  E. — fr6m  a  point  a  few  degrees  above  the  Pleiades  to  a  point  a  few  degrees 

below  a  Arietis. 

From  about  3°  above  ^  Cygni,  disajjpeared  about  3°  below  that  star.  !    Cloudy  tin 

From  a  point  a  little  to  the  left  of  f  Ursa3  Majoris,   passed  about  2°  left  of  i  . 

Ursffi  Majoris,  and  disappeared  about  4°  above  i  Ursse  Majoris. 


Clouds  rising  in  the  East 


From  direction  of  K  Lyncis,  disaiipeared  a  little  above  D  Lyneis. 


joining  i  and  B  Ursa;  Majo 


nd  about  2°   above 


Passed  parallel  to 

those  stars. 
From  6  Orionis  towards  a  Leporis. 

Passed  parallel  to  a  line  joining  L  and  p  Camelopardali. 
From  the  direction  of  ^  Cassiopeia:^,  passed  t  Cassiopeife. 
From  a  point  2°  East  of  £  Gemiuorum,  passed  between  <;  and  S  Gemiuoruni, 

and  disappeared  3°  below  the  latter  star. 
From  a  point  about  i°  above  Castor,  passed  that  star  towards  N.E.  horizon. 

From  a  point  i°  or  2°  West  of  c  Lacerta;,  moved  parallel  to  a  line  joining  t  and 
£  Cygni  (West  side  of  those  stars),  to  about  10°  beyond  the  latter  star. 

From  a  point  about  4°  above  /3  Pegasi,  passed  between  that  star  and  ij  Pegasi, 
and  disappeared  about  3°  above  X  Pegasi. 


the  remainder  of  the  ni<;ht 


.Slow  in  motion 


Very  slow  motion 


A  very  fine  meteor.     Slow  motion 
Foggy 


T. 

W. 

A 

H. 

A 

H. 

T. 

w. 

A. 

H. 

A 

H. 

A. 

H. 

T. 

W. 

A 

H. 

T. 

W. 

T. 

W. 
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Introduction. 
§   1.  Buildings  of  the  Magnetic  Observatory. 

In  consequence  of  a  representation  by  the  Astronomer  Royal,  and  a  memorial  by 
the  Board  of  Visitors  of  the  Royal  Observatory,  addressed  to  the  Lords  Commis- 
sioners of  the  Admiralty,  an  additional  space  of  ground  on  the  south-east  side  of  the 
former  boundary  of  the  Observatory  grounds  was  inclosed  from  Greenwich  Park  for 
the  site  of  a  Magnetic  Observatory,  in  the  summer  of  1837,  and  the  Magnetic 
Observatory  was  erected  in  the  spring  of  1838.  Its  nearest  angle  in  its  present  form 
is  about  174  feet  from  the  nearest  point  of  the  S.E.  dome,  and  about  30  feet  from  the 
office  of  Clerk  of  Works,  It  is  based  on  concrete  and  built  of  wood,  united  for  the 
most  part  by  pegs  of  bamboo ;  no  iron  was  admitted  in  its  construction,  or  in  subsequent 
alterations.  Its  form,  as  originally  built,  was  that  of  a  cross  with  four  equal  arms, 
very  nearly  in  the  direction  of  the  cardinal  magnetic  points  as  they  were  in  1838;  the 
length  within  the  walls,  from  the  extremity  of  one  arm  of  the  cross  to  the  extremity 
of  the  opposite  arm,  was  40  feet,  the  breadth  of  each  arm  12  feet.  In  the  spring  of 
1862,  the  northern  arm  was  extended  8  feet.  The  height  of  the  walls  inside  is  10  feet, 
and  the  ceiling  of  the  room  is  about  2  feet  higher.  The  northern  arm  of  the  cross  is 
separated  from  the  central  square  by  a  partition,  so  as  to  form  an  ante-room.  The 
meridional  magnet,  for  observations  of  absolute  declination  and  of  variations  of 
declination  (placed  in  its  position  in  1838),  is  mounted  in  the  southern  arm;  and  the 
theodolite  by  which  the  magnet  collimator  is  viewed,  and  by  which  circumpolar  stars  for 
determination  of  the  astronomical  meridian  are  also  observed  (for  which  observation  an 
opening  is  made  in  the  roof,  with  proper  shutters,)  is  in  the  southern  arm,  near  the 
southern  boundary  of  the  central  square.  The  bifilar  magnet,  for  variations  of  hori- 
zontal magnetic  force  (erected  at  the  end  of  1840)  was  mounted  near  the  northern  wall 
of  the  eastern  arm;  and  the  balance-magnetometer,  for  variations  of  vertical  magnetic 
force  (erected  in  1841)  was  mounted  near  the  northern  wall  of  the  western  arm. 
Important  changes  have  lately  been  made  in  the  positions  of  these  instruments,  as 
will  be  mentioned  below.  The  sidereal  time-clock  is  in  the  south  arm,  near  the  south- 
east re-entering  angle.  The  fire-grate  (constructed  of  copper,  as  far  as  possible,)  is 
near  the  north  end  of  the  west  side  of  the  ante-room.  Some  of  these  fixtures  may 
contain  trifling  quantities  of   iron,  and,  as  the  ante-room  is  used  as  a  computing  room 
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it  is  impossible  to  avoid  the  introduction  of  iron  in  small  quantities  ;  great  care,  however, 
is  taken  to  avoid  it  as  far  as  possible. 

In  1864,  a  room,  called  the  Magnetic  Basement,  was  excavated  below  the  whole  of 
the  Magnetic  Observatory  except  the  ante-room ;  the  descent  to  it  is  by  a  staircase 
close  to  the  south  wall  of  the  western  arm  of  the  building.  For  the  theodolite,  a  brick 
pier  was  built  from  the  ground  below  the  floor  of  the  basement,  rising  through  the 
ceUing  into  the  south  arm  of  the  upper  room,  and  supporting  the  theodolite  in  exactly 
the  same  position  as  before. 

Instead  of  a  single  meridional  magnet  performing  the  double  functions  of  "  magnet 
for  determining  absolute  magnetic  dechnation,"  and  "  magnet  carrying  a  mirror  for 
photographic  register,"  there  are  now  two  meridional  magnets,  one  in  the  upper  room 
and  one  in  the  basement.  The  upper  magnet  is  in  a  position  about  10  inches  north  of  the 
former  position  of  the  dechnation-magnet ;  it  carries  a  collimator,  for  observation  by  the 
theodolite  ;  but,  in  reversion  of  position  of  the  colHmator,  the  collimator  is  always  either 
above  or  below  the  magnet,  so  that  the  magnet  is  always  in  the  same  vertical.  The 
lower  magnet,  which  is  in  the  same  vertical  with  the  upper  magnet,  carries  the  mirror  for 
the  photographic  register  of  the  continual  changes  of  declination.  A  massive  brick  pier 
is  built  in  the  south  arm  of  the  basement,  covered  by  a  stone  slab ;  upon  it  is  fixed  the 
photographic  lamp ;  from  the  stone  slab  rise  three  smaller  piers,  upon  which  crossed 
elates  are  placed  ;  and  from  these  rises  a  small  pier  through  the  ceiling,  to  the  height  of 
18  inches  above  the  upper  floor,  carrying  the  suspension  of  the  lower  magnet.  Upon 
the  tops  of  the  three  piers  rest  the  feet  of  the  original  wooden  stand  carrying  the  sus- 
pension of  the  upper  magnet. 

The  bifilar-magnetometer  is  in  the  basement,  in  a  position  vertically  below  its  former 
position.  A  massive  brick  pier,  surmounted  by  a  thick  slab  of  stone  (upon  which  the 
photograph  lamp  is  fixed)  carries  a  pier  consisting  of  a  back  and  return-sides,  which  rises 
through  the  ceiling  about  2  feet  above  the  upper  floor,  and  is  crowned  by  a  slate  slab 
that  carries  the  suspension  of  the  bifilar-magnetometer. 

The  vertical-force  magnetometer  is  in  the  basement,  in  a  position  vertically  below 
its  former  position  ;  it  rests  upon  a  brick  pier,  capped  by  a  thick  stone ;  to  which  also 
is  fixed  the  plate  of  metal  with  narrow  chink  through  which  passes  the  light  of  the 
photographic  lam 

To  the  theodolite-pier  are  fixed  telescopes  for  eye-observation  of  the  bifilar  and 
vertical-force  magnetometers. 

At  the  south-east  re-entering  angle  (which  has  been  rebated  for  the  purpose)  is  the 
horizontal  photographic  cylinder,  which  receives  the  traces  of  the  movements  of  the 
declination-magnet  and  the  bifilar-magnet.  The  angle  is  so  far  cut  away  that  the  straight 
line  joining  their  suspensions  passes  at  the  distance  of  one  foot  from  the  wall,  and  thus 
the  cylinder  receives  the  light  from  both  instruments  at  right  angles  to  its  surface. 
The  vertical  cylinder  which  receives  the  traces  of  the  movements  of  the  vertical-force- 
magnet,  and,  of  the  self-registering  barometer  near  it,  is  east  of  the  vertical  force  pier. 

In  the  south-west  comer  of  the  western  arm,  and  partially  beneath  the  staircase. 
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is  the  apparatus  for  self-registration  of  the  spontaneous  galvanic  currents  on  the  wires 
leading  respectively  to  Croydon  and  to  Dartford. 

The  mean-time-clock  is  on  the  west  wall  of  the  south  arm  of  the  basement. 

Adjoining  the  north  wall  of  the  east  arm  is  the  table  for  photographic  operations. 
Much  water  is  used  in  these  operations,  and  therefore  a  pump  is  provided  in  the 
grounds  at  a  distance  of  about  .30  feet  from  the  nearest  magnetometer,  by  which  the 
water  is  withdrawn  from  the  cistern  at  the  east  end  of  the  photographic  table  and  at 
once  discharged  into  a  covered  drain. 

The  basement  is  warmed  by  a  gas-stove,  and  ventilated  by  a  large  copper  tube 
nearly  two  feet  in  diameter,  receiving  the  flues  from  the  stove  and  all  the  lamps,  and 
passing  through  the  upper  room  to  a  revolving  cowl  above  the  roof.  Each  of  the  arms 
of  the  basement  has  a  window  facing  the  south,  but  in  general  the  window  wells  are 
closely  stopped. 

The  variations  in  the  temperature  of  the  instruments  have  been  greatly  reduced  by 
their  location  within  this  basement. 

On  the  outside  of  the  Magnetic  Observatory,  near  the  north-east  corner  of  the 
ante-room,  a  pole  79  feet  in  height  is  fixed,  for  the  support  of  the  conducting  wires 
to  the  electrometers  ;  the  electrometers,  &c.,  are  planted  in  the  window-seat  at  the 
north-end  of  the  ante-room. 

The  apparatus  for  naphthalizing  the  gas  used  in  the  photographic  registration  was 
formerly  fixed  in  a  corner  of  the  ante-room,  but  is  now  (1866)  mounted  in  a  small 
detached  zinc-built  room,  erected  in  1863,  near  the  west  side  of  the  ante-room. 

A  small  wooden  building,  in  the  direction  S.S.E.  (magnetic)  from  the  Magnetic 
Observatory,  64  feet  from  its  nearest  angle,  and  very  near  the  southern  boundary  of 
the  grounds,  was  used  till  1863  for  the  observation  of  Magnetic  Dip;  and  another 
small  building,  in  the  direction  S.  (magnetic)  from  the  Magnetic  Observatory,  50  feet 
from  the  western  angle  of  the  southern  arm,  was  used  till  1862  for  the  observation  of 
Deflexions.  In  1863,  these  buildings  were  removed,  and  a  range  of  seven  rooms, 
usually  called  the  Magnetic  Offices,  was  erected  near  the  southern  fence  of  the  grounds. 
Since  the  summer  of  1863,  observations  of  Dip  and  Deflexion  have  been  made  in  the 
westernmost  of  these  rooms. 

At  the  distance  of  28  feet  south  (magnetic)  from  the  south-east  angle  of  the 
southern  arm  is  a  square  shed  about  10"  6'"  square,  supported  by  four  posts  at  the 
height  8  feet,  with  an  adjustable  opening  at  the  center  of  the  top.  Under  this  shed 
are  placed  the  large  dry-bulb  and  wet-bulb  thermometers,  with  a  photographic  cylinder, 
axis  vertical,  between  them  ;  and  external  to  these  are  the  gas  flames,  whose  lio-ht 
passing  through  the  thermometer-tubes  above  the  quicksilver  makes  photographic 
traces  upon  the  paper  which  covers  the  cylinder. 

For  better  understanding  of  these  descriptions,  the  reader  is  referred  to  the 
Descriptions  of  Buildings  and  Grounds  with  accompanying  Maps,  attached  to  the 
Volumes  of  Astronomical  Observations  for  the  years  1845  and  1862. 
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§  2.    Upper  Declination-Magnet  and  Apparatus  for  observing  it. 

The  theodolite  with  which  the  meridional  magnet  is  observed  is  by  Simms :  the 
radius  of  its  horizontal  circle  is  8-3  inches:  it  is  divided  to  5',  and  reads  to  5",  by 
three  verniers,  carried  by  the  revolving  frame  of  the  theodolite.  The  fixed  frame 
stands  upon  three  foot-screws,  which  rest  in  brass  channels  let  into  a  stone  pier,  that 
stands  upon  the  brick  pier  rising  from  the  ground  of  the  Magnetic  Basement.  The 
revolving  frame  carries  the  Y's  (with  vertical  adjustment  at  one  end)  for  a  telescope  with 
transit-axis  :  the  length  of  the  axis  is  lOi  inches  :  the  length  of  the  telescope  21  inches : 
the  aperture  of  the  object  glass  2  inches.  The  Y's  are  not  carried  immediately  by  the 
T  head  which  crosses  the  vertical  axis  of  the  revolving  frame,  but  by  pieces  supported 
by  the  ends  of  that  T  head,  and  projecting  horizontally  from  it :  the  use  of  this  con- 
struction is  to  allow  the  telescope  to  be  pointed  sufficiently  high  to  see  o  Ursae  Minoris 
above  the  pole.  The  eye-piece  of  the  telescope  carries  only  one  fixed  horizontal  wire, 
and  one  vertical  wire  moved  by  a  micrometer-screw.  The  opening  in  the  roof  of  the 
building  permits  the  observation  of  circumpolar  stars,  as  high  as  ^  Ursa2  Minoris  above 
the  pole,  and  as  low  as  3  Cephei  below  the  pole. 

For  supporting  the  magnet,  a  braced  wooden  tripod-stand  is  provided,  whose 
momiting  has  been  described  above.  Upon  the  cross-bars  of  the  stand  rests  a  double 
rectangular  box  (one  box  completely  inclosed  within  another),  both  boxes  being  covered 
with  gilt  paper  on  their  exterior  and  interior  sides.  On  the  southern  side  of  the  principal 
upright  piece  of  the  stand  is  a  moveable  upright  bar,  turning  in  the  vertical  E.  and  W. 
plane,  upon  a  pin  in  its  center  (which  is  fixed  in  the  principal  upright),  and  carrying 
at  its  top  the  pulleys  for  suspension  of  the  magnet ;  this  construction  is  adopted  as 
convenient  for  giving  an  E.  and  W.  movement  (now  very  rarely  required)  to  the  point 
of  suspension,  by  giving  a  motion  to  the  lower  end  of  the  bar.  The  top  of  the  upright 
piece  carries  a  brass  frame  with  two  pulleys,  whose  axes  are  E.  and  W. :  one  of  these 
pulleys  projects  beyond  the  north  side  of  the  principal  upright,  and  from  it  depends  the 
suspension  skein :  the  other  pulley  projects  on  the  south  side  :  the  suspension  skein  being 
brought  from  the  magnet  up  to  the  north  pulley  is  carried  over  it  and  over  the  south 
pulley,  to  a  small  windlass,  carried  by  the  lower  part  of  the  moveable  upright.  The 
height  of  the  two  pulleys  above  the  floor  is  about  11  ft.  3£- in.,  and  the  height  of  the 
magnet  is  about  2  ft.  10  in. ;  the  length  of  the  metal  carrier  which  bears  the  magnet 
is  1  ft.  3  in. ;  so  that  the  length  of  the  free  suspending  skein  is  about  /  ft.  2|in. 

The  magnet  was  made  by  Meyerstein,  of  Gottingen :  it  is  a  bar  2  feet  long,  U  inch 
broad,  and  about  \  inch  thick :  it  is  of  hard  steel  throughout.  The  magnet  carrier 
was  also  made  by  Meyerstein,  but  it  has  since  been  altered  by  Simms.  The  magnet 
is  inserted  sideways  and  fixed  bv  screws  in  a  double  square  hook  which  constitutes 
the  lower  part  of  the  magnet  carrier.  This  lower  part  turns  stiffly  by  a  vertical  axis 
with  index  in  a  graduated  horizontal  circle  (usually  called  the  torsion  circle)  attached 
to  the  upper  part.  The  upper  part  of  the  magnet  carrier  is  simply  hooked  into  the 
skein. 

The  suspending  skein  was  originally  of  silk  fibre,  in  the  state  in    which  it  is  first 
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prepared  by  silk  manufacturers  for  further  operations ;  namely,  when  seven  or  more 
fibres  from  the  cocoon  are  united  by  juxtaposition  only  (without  twist)  to  form  a  single 
thread.  The  skein  was  strong  enough  to  support  perhaps  three  times  the  weight  of 
the  magnet,  &c. 

In  the  summer  and  autumn  of  1864,  an  attempt  was  made  to  suspend  the  Magnet 
by  a  steel  wire,  capable  of  supporting  the  weight  15  lbs. ;  but  the  torsion  force  was 
found  to  be  so  large  as  greatly  to  diminish  the  value  of  the  observations  ;  and  the 
skein  was  finally  restored  on  1865,  January  20.  A  similar  attempt  was  made  for 
suspension  of  the  lower  magnet ;  the  skein,  however,  was  restored  on  1865,  January  30. 

Upon  the  magnet  there  slide  two  brass  frames,  firmly  fixed  in  their  places  by  means 
of  pinching-screws.  One  of  these  contains,  between  two  plane  glasses,  a  cross  of 
delicate  cobwebs ;  the  other  holds  a  lens  of  13  inches  focal  length  and  nearly  2  inches 
aperture.  This  combination,  therefore,  serves  as  a  collimator  without  a  tube  :  the 
cross  of  cobwebs  is  seen  very  well  with  the  theodolite-telescope,  when  the  suspension- 
bar  of  the  magnet  is  so  adjusted  as  to  place  the  object-glass  of  the  collimator  in  front 
of  the  object-glass  of  the  theodolite,  their  axes  coinciding.  The  wires  are  illuminated 
by  a  lamp  and  lens  in  the  night,  and  by  a  reflector  in  the  day. 

In  the  original  mounting  of  this  magnet  the  small  vibrations  were  annihilated  by  a 
copper  oval  or  "  damper,"  thus  constructed :  A  copper  bar,  about  one  inch  square, 
is  bent  into  a  long  oval  form,  intended  to  contain  within  itself  the  magnet  (the  plane 
of  the  oval  curve  being  vertical).  A  lateral  bend  is  made  in  the  upper  half  of  the 
oval,  to  avoid  interference  with  the  suspension-piece  of  the  magnet.  The  effect  of  this 
damper  was  that,  after  every  complete  or  double  vibration  of  the  magnet,  the  amplitude 
of  the  oscillation  is  reduced  in  the  proportion  of  5  :  2  nearly. 

On  mounting  the  photographic  magnetometer  in  the  basement,  the  damper  was 
removed  from  its  place  surrounding  the  upper  magnet,  and  was  adjusted  to  encircle  the 
photographic  magnet.  The  upper  magnet  remained  unchecked  in  its  vibrations  till 
1866,  January  23,  when  the  lower  part  of  its  magnet-carrier  vras  connected  with  a  brass 
bar  which  vibrates  in  water. 


Observations  relating  to  the  permanent  Adjustments  of  the  Upper 
Declination-Magnet  and  its  Theodolite. 

I .  Determination  of  the  inequality  of  the  pivots  of  the  theodolite-telescope. 

1862,  December  26.  The  theodolite  was  clamped,  so  that  the  transit  axis  was  at 
right  angles  to  the  astronomical  meridian.  The  illuminated  end  of  the  axis  of  the 
telescope  was  first  placed  to  the  East :  the  level  was  applied,  and  its  scale  was  read  ; 
the  level  was  then  reversed,  and  its  scale  was  again  read  ;  it  was  then  again  reversed, 
and  again  read,  and  so  on  successively  six  times.  The  illuminated  end  of  the  telescope 
was  then  placed  to  the  West,  and  the  level  was  applied  and  read  as  before.  This 
process  was  repeated  four  times,  and  the  result  was  that  when  the  level  indicates  the 
axis  to  be  horizontal,  the  axis  at  the  illuminated  end  is  really  too  low  by  0"*3  nearly. 
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2-  Value  of  one  revolution  of  the  micrometer-screw  of  the  theodolite  telescope. 

On  1862,  December  26,  observations  were  made,  giving  for  the  value  of  one  revo- 
lution of  the  micrometer  1'.  33"  "85.  On  1865,  December  27,  the  magnet  was  made  to 
rest  on  blocks  of  wood,  and  its  collimator  was  used  as  a  fixed  mark  at  an  infinite 
distance.  The  micrometer  of  the  theodolite  was  placed  in  different  positions,  and  the 
telescope  of  the  theodolite  was  then  turned  till  the  micrometer  wire  bisected  the  cross. 
The  result  of  ten  comparisons  of  theodolite-readings  with  large  values  and  with  small 
values  of  the  micrometer-reading  was,  that  one  revolution  =  1'.  34" -8.  This  is  used 
through  the  year  1866. 

3.  Determ.ination  of  the  micrometer-reading  for  the  line  of  collimation  of  the  theo- 
dolite-telescope. 

1865,  December  2/.  The  vertical  axis  of  the  theodolite  had  been  adjusted  to  verticality, 
and  the  transit  axis  was  made  horizontal.  The  declination-magnet  was  made  to  rest 
on  blocks,  and  the  cross-wires  carried  by  it  were  used  as  a  collimator  for  determining 
the  line  of  collimation  of  the  telescope  of  the  theodolite.  The  telescope  was  reversed 
after  each  observation.  The  mean  of  20  double  observations  was  100'"*  120.  This 
value  is  used  throughout  the  year  1866. 

4.  Determination  of  the  effect  of  the  mean-time-clock  on  the  declination-magnet. 
The  observations  by  which  this  has  been  determined  are  detailed  in  the  volumes  for 

1840,  1841,  1844,  and  1845.  It  appeared  that  it  was  necessary  to  add  9'''41  to  every 
reading  of  the  theodolite.  The  clock  was  removed  to  the  basement  in  1864,  having 
now  nearly  the  same  relative  position  to  the  lower  declination-magnet  which  formerly 
it  had  to  the  upper.     No  correction  is  now  applied  to  the  upper  declination-magnet. 

5.  Determination  of  the  compound  effects  of  the  vertical-force-magnet  and  the 
horizontal-force-magnet  on  the  declination-magnet. 

The  details  applying  to  the  effect  of  the  horizontal-force-magnet  and  first  vertical- 
force-magnet  will  be  found  in  the  volumes  for  1840,  1841,  1844,  and  1845.  It  ap- 
peared that  it  was  necessary  to  subtract  55""22  from  all  readings  of  the  theodolite. 
In  1848  a  new  vertical-force-magnet  was  introduced,  and  the  subtractive  quantity  was 
then  found  to  be  42""2.  A  few  experiments  in  1865  seemed  to  show  that  the  correction 
is  now  36""9-     No  numerical  correction  has  been  applied. 

6.  Determination  of  the  error  of  collimation  for  the  plane  glass  in  front  of  the  boxes 
of  the  declination-magnet. 

1865,  December  27.  The  magnet  was  made  to  rest  entirely  on  blocks.  The  micro- 
meter head  of  the  telescope  was  to  the  East.  The  plane  glass  has  the  word  "  top  " 
engraved  on  it,  and,  in  ordinary  use,  this  word  is  always  kept  east.  The  cross-wire 
carried  by  the  collimator  of  the  magnet  was  observed  with  the  engraved  word 
alternately  east  and  west.  The  result  of  20  double  observations  was,  that  in  the 
ordinary  position  of  the  glass   18"-5  is  to  be  added  to  all  readings. 

7.  Determination  of  the  error  of  collimation  of  the  magnet-collimator,  with  reference 
to  the  magnetic  axis  of  the  magnet. 

1865,  December  26.     Observations  were  made  by  placing  the  declination-magnet 
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in  its  stirrup,  with  its  collimator  alternately^  above  and  below,  and  observing  the  col- 
limator-wire  by  the  theodolite-telescope  ;  the  windlass  of  the  suspending  skein  beino- 
so  moved  that  the  collimator  in  each  observation  was  in  the  line  of  the  theodolite- 
telescope.  Sixteen  pairs  of  observations  were  taken.  The  mean  half  excess  of  reading 
with  collimator  above,  (its  usual  position)  above  that  with  collimator  below  was 
26'.  7 "'3.     This  value  is  used  in  the  reductions  for  1866. 

8.  Effect  of  the  damper. 

In  the  volume  for  1841  observations  are  exhibited  shewing  that  the  oval  copper  bar, 
or  damper,  which  then  surrounded  what  is  now  the  upper  declination-magnet,  had  but 
little  or  no  effect.  Repeated  observations,  of  less  formal  character,  in  succeeding 
years,  have  confirmed  this  result.  The  same  bar  has  encircled  the  lower  declination- 
magnet  throughout  the  years  1865  and  1866.  The  following  observations  were  made 
in  the  year  1865,  for  ascertaining  the  effect  of  the  damper  on  the  lower  declination- 
magnet  under  various  circumstances. 

On  1865,  February  8  and  10,  and  March  2,  the  time  of  vibration  of  the  magnet  was 
observed : — 

Mean  of  times  with  clamper  in  usual  position 23'-  888 

Mean  of  times  ^v^th  damper  reversed  end  for  end 24^  •  508 

Mean  of  times  when  damper  was  removed 23'"  153 

These  seem  to  indicate  a  repulsion  of  the  magnet  by  the  damper,  but  the  magnet 
came  to  rest  so  rapidly  that  the  observations  are  very  uncertain. 

On  several  days  from  1865,  April  2  to  May  12,  observations  were  made  for  ascer- 
taining the  deflexion  of  the  magnet  produced  by  turning  the  damper  through  a  small 
angle  round  a  vertical  axis,  passing  through  its  center. 
Damper  ix  usual  Position. 


Damper  turned  througli  2°  <  i^ 
Damper  turned  through  4° 
Damper  turned  through  6° 
Damper  turned  through  8° 


N.  end  towards  E.,  increase  of  western  declination —  1.  27 


Damper  turned  througli  2' 


end  towards  W.,         „  „  „ 

f  N.  end  towards  E.,          „  „  „ 

I N.  end  towards  W.,         „  „  „ 

f  N.  end  towards  E.,          „  „  „ 

L  N.  end  towards  W.,         „  „  „ 

f  N.  end  towards  E.,           „  „  „ 

I N.  end  towards  W.,         „  „  „ 

Damper  reversed  End  for  End. 
r  N.  end  towards  E.,  increase  of  western  declination 
L  N.  end  towards  W., 


Damper  turned  througli  4 


In. 


iN.  end  towards  E., 

end  towards  W., 

T^  ,    ,  .   ^„  /  N.  end  towards  E., 

Damper  turned  through  6   i  ,,        ,  ,    „, 

'  "IN.  end  towards  W., 

L  end  towards  E., 


Damper  turned  through  S' 


fN. 

In. 


+  1. 

25 

—2. 

16 

+  3.11 

-3. 

10 

+  2. 

55 

-1. 

22 

+  1.45 

+  0. 

12 

+  0. 

20 

0. 

0 

+  0. 

26 

+  0. 

5 

+  0. 

5 

-0. 

10 

+  0. 

5 

end  towards  W.,         „  „  „ 

The  first  series  shews  clearly  that  the  damper  in  its  usual  position  drags  the  magnet ; 
the  second  shews  no  certain  effect.     It  seems  that  the  damper  possesses  two  kinds  of 
Gi!EEN\vi(jii  Maiinetical  axd  Meteorolouical  Obsekvations,  1866.  * 


X  Intuouuction  to  Greenwich  Magneticajj  Observations,  1866. 

magnetism,  one  permanent,  the  other  transiently  induced,  of  nearly  equal  magnitude ; 
their  sum  being  about  jJ-^  part  of  the  terrestrial  effect  for  the  same  deflexion. 

From  July  25  to  August  9,  observations  were  made  to  ascertain  whether  the  effect 
of  an  external  deflecting  cause  is  the  same  with  the  damper  present  and  the  damper 
removed.  The  observation  was  extremely  difficult,  as  the  magnet  was  perpetually  in 
vibration  when  the  damper  was  removed.  A  small  magnet  on  the  east  side  of  the 
N.  end  of  the  magnetometer,  with  its  north  end  pointing  towards  the  East  (and  there- 
fore diminishing  the  western  declination  of  the  magnetometer),  was  moved  to  the 
distance  (about  five  feet)  at  which  it  produced  a  deviation  of  5'  nearly.  The  apparent 
western  declination  was  observed,  damper  present,  and  damper  removed.  It  appeared 
to  be  less  with  damper  present  than  with  damper  removed,  by  0'.  53".  The  separate 
results  are  very  discordant.  If  the  conclusion  has  any  validity,  it  tends  to  shew  a 
repulsive  power  in  the  damper,  opposite  to  that  found  in  the  preceding  experiments. 
This  experiment  is  regarded  as  inconclusive. 

9.  Calculation  of  the  constant  used  in  the  reduction  of  the  observations  of  the 
upper  declination-magnet,  the  micrometer-head  of  the  theodolite-telescope  being  East. 

Micrometer  equivalent  for  reading  for  line  of  coUimation,  100'"-120  —2.38.  11-4 

Correction  for  the  plane  glass  in  front  of  tlie  box,  in  its  usual  position +  18-5 

The  collimator  above  the  magnet.     Correction  for  error  of  collimation. . . .  —     26.    7'3 

Constant  to  be  used  in  the  reduction  of  the  observations —3.    4.    0-2 

10.  Determination  of  the  time  of  vibration  of  the  upper  declination-magnet  under 
the  action  of  terrestrial  magnetism. 

On  1866,  September  13,  it  was  found  to  be  30'-55.  On  September  18,  it  was 
found  to  be  30^-65. 

11.  Fraction  expressing  the  proportion  of  the  torsion-force  to  the  earth's  magnetic 
force. 

By  the  same  process  which  is  described  in  the  Magnetical  Observations  1847,  the 
proportion  with  the  steel  wire  in  use  from  1864,  June,  to  1S65,  January  17,  was  found 
on  1865,  January  17,  to  be  \;  and  on  January  18,  with  a  new  wire,  Wy.  With  a  silk 
skein,  the  proportion  was  found,  on  1865,  January  31,  ^\^ ;  on  February  17,  air? 
on  April  27,  ^riry  ;  and  on  December  27,  o^. 


Determination  of  the  Readings  of  the  Horizontal  Circle  of  the  Theodolite 
corresponding  to  the  astronomical  meridian. 

The  error  of  the  level  is  determined  by  application  of  the  spirit-level  at  the  time 
of  observation  :  due  regard  being  paid,  in  the  reduction,  to  the  inequahty  of  pivots 
already  found.  One  division  of  the  level  is  considered  =  l"-0526.  The  azimuth- 
reading  is  then  corrected  by  this  quantity ; 

Correction  =  Elevation  of  W.  end  of  axis  X  tan  star's  altitude. 
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The  readings  of  the  azimuth  circle  increase  as  the  instrument  is  turned  from  N.  to 
E.,  S.,  and  W, ;  from  which  it  follows  that  the  correction  must  have  the  same  sign  as 
the  elevation  of  the  W.  end. 

The  correction  for  the  azimuth  of  the  star  observed  has  been  computed  independently 
in  every  observation,  by  a  peculiar  method,  of  which  the  principle  is  fully  explained 
in  the  volumes  for  1840,  1841,  J  843,  1844,  1845.  The  formula  and  table  used  are 
the  following  : — 

Let  A„  =  seconds  of  arc  in  star's  azimuth, 

Cg  =  seconds  of  time  in  star's  hour-angle, 

O;^  =  seconds  of  arc  in  star's  N.P.D.  for  the  day  of  observation. 
Then  log.  A„  =  log.  C,  +  log.  B  +  log.  (a^  +  F)  -\-  log.  cos  f. 

The  values  of  log.  £1,  F,  and  log.  cos  f,  are  given  in  the  following  table : — 


Tabulated  Values  of  Log.  Cos  <^,  for  Different  Values  of  C„  and  of  the  Quantities  Log.  £  and  F, 
for  the  Stars  Polaris  and  8  Urs^  Minoris. 


Hour 
Angle. 

Log.  Cos  <p  for 

Polaris, 

5  Ursas  Minoris. 

Polaris  S. P. 

5Ursa;Min.S.P. 

T 

9-99999 

9"99999 

9-99999 

9-99999 

2 

999 

999 

999 

999 

3 

999 

999 

999 

999 
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Observations  for  determining  the  readings  for  the  astronomical  meridian  were  made 
on  the  following  days  in  1 866 : —January  12,  February  2,  10,  13,  March  9,  17, 
April  4,  24,  May  11,  17,  28,  June  19,  July  12,  19,  August  4,  16,  31,  September  15 
and  21,  October  22  and  31,  November  6  and  30,  December  7,  13,  and  26.  As  a  check 
on  the  continued  steadiness  of  the  theodolite,  observations  of  a  fixed  mark  (a  small 
hole  in  a  plate  of  metal  above  the  Observatory  Library,  illuminated  by  a  reflector  of 
sky-light  in  the  day  and  by  a  lamp  at  night,)  have  been  taken  about  thirty  times  at 
nearly  equal  intervals  through  the  year. 


The  following  is  a  description  of  the  method  of  making  and  reducing  the  eye- 
observations  of  the  declination-magnet : — 

A  fine  horizontal  wire  (as  stated  above)  is  fixed  in  the  field  of  view  of  the  theodolite- 
telescope,  and  another  fine  vertical  wire  is  fixed  to  a  wire-plate,  moved  right  and  left  by 
a  micrometer  screw.  On  looking  into  the  telescope,  the  cross  of  the  magnetometer  is 
seen  ;  and  during  the  vibration  of  the  magnet,  this  cross  is  seen  to  pass  alternately  right 
and  left.  The  observation  is  made  by  turning  the  micrometer  till  its  wire  bisects  the 
image  of  the  magnet-cross  at  the  pre-arranged  times,  and  reading  the  micrometer.  The 
verniers  of  the  horizontal  circle  are  read. 

The  mean-time  clock  is  kept  very  nearly  to  Greenwich  mean  time  (its  error  being 
ascertained  each  day),  and  the  clock-time  for  each  determination  is  arranged  before- 
hand.    Chronometer  M'Cabe  649  has  usually  been  employed  for  observation. 

If  the  magnet  is  in  a  state  of  disturbance,  the  first  observation  is  made  by  the 
observer  applying  his  eye  to  the  telescope  about  one  minute  before  the  pre-arranged 
time ;  he  bisects  the  magnet-cross  by  the  micrometer  wire  at  45%  and  again  at  15^ 
before  that  time,  also  at  15^  and  45^*  after  that  time.  The  intervals  of  these  four 
observations  are  therefore  the  same  as  the  time  of  vibration  of  the  magnet,  and  the 
mean  of  all  the  times  is  the  same  as  the  Greenwich  pre-arranged  mean  time. 

The  mean  of  each  pair  of  adjacent  readings  of  the  micrometer  is  taken  (giving  three 
means),  and  the  mean  of  these  three  is  adopted  as  the  result.  In  practice,  this  is  done 
by  adding  the  first  and  fourth  readings  to  the  double  of  the  second  and  third,  and 
dividing  the  sum  by  6. 

Till  1866,  January  23,  the  magnet  was  usually  in  a  state  of  vibration  ;  but  since  the 
introduction  of  the  water  damper  on  that  day  the  number  of  instances  of  vibration  has 
been  very  small.  When  it  is  found  to  be  quite  free  from  vibration,  two  bisections  only 
of  the  cross  are  made,  one  about  1 5^  before  the  time  recorded,  the  other  about  1 5^* 
after  that  time,  30'  being  nearly  the  time  of  a  single  vibration.  (The  lower  magnet, 
furnished  with  the  copper  damper,  never  exhibits  any  troublesome  vibrations.) 

The  adopted  result  is  converted  into  arc,  supposing  V  =  V.  34"'8,  and  the  quantity 
thus  deduced  is  added  to  the  mean  of  the  vernier-readings,  from  which  is  subtracted 
the  constant  given  in  article  9  of  the  permanent  adjustments  ;  the  difference  between 
this  number  and  the  adopted  reading  for  the  Astronomical  South  Meridian  is  taken  ; 
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Generae  Principle  of  Photographic  Eegistration. 

and  thus  is  deduced  the  magnetic  declination,  which  is  used  in  determining  the  zero 
for  the  photographic  register. 

§  3.   General  principle  of  construction  of  Pliotogruphic  self-registering  Apparatus 
for  continuous  Record  of  Magnetic  and  other  Indications. 

The  general  principle  adopted  for  all  the  photographic  instruments  is  the  same. 
The  photographic  paper  is  wrapped  round  a  glass  or  ebonite  cylinder,  (ebonite 
being  adopted  for  the  earth-current-apparatus)  and  the  axis  of  the  cylinder  is  made 
parallel  to  the  direction  of  the  movement  which  is  to  be  registered. 

The  following  is  the  arrangement  of  glass  cylinders,  for  the  Declination  and  Hori- 
zontal Force.  One  glass  cylinder  with  a  hemispherical  extremity  (in  all  respects  similar 
to  those  used  as  shades  or  protectors  of  small  clocks,  works  of  art,  &c.),  about  11^ 
inches  long  in  its  cylindrical  part,  and  about  14tV  inches  in  circumference,  is  covered 
internally  wuth  a  black  pigment,  and  is  stopped  at  the  open  end  by  insertion  in  a  metallic 
cap,  in  the  center  of  which  is  a  short  spindle  and  winch- arm.  Round  this  cylinder  the 
photographic  paper  is  wrapped,  and  the  moisture  on  the  photographic  paper  agglutinates 
its  overlapping  ends  with  sufficient  firmness.  The  cylinder  and  mounted  paper  are  then 
covered  by  another  glass  cylinder  with  hemispherical  end,  whose  open  end  is  fixed,  by 
friction,  on  the  rim  of  the  metallic  cap  to  which  the  inner  cylinder  is  attached,  a  collar 
of  tape  being  inserted  between.  In  this  state  the  cylinders  are  placed  in  their  working- 
mounting  ;  the  short  spindle  in  the  cap,  and  the  large  cylinder  near  its  hemispherical 
end,  rest  upon  anti-friction-rollers,  the  axis  of  the  cylinder  being  horizontal.  The  winch- 
arm  is  lodged  in  a  fork  at  the  end  of  the  hour-hand  of  a  timepiece,  which  is  made  for 
the  purpose,  not  exceeding  in  size  an  ordinary  box-chronometer,  but  with  very  strong 
wheels  and  powerful  spring,  and  with  duplex  escapement.  The  mounting  of  the 
ebonite  cylinders  is  the  same  except  that  they  and  their  external  glass  cylinders  have  no 
hemisplierical  ends,  and  that  both  ends  of  the  ebonite  cylinders  turn  by  spindles,  which 
rest  on  anti-friction  wheels ;  and  that  the  clock-communication  is  made  by  a  toothed 
wheel  instead  of  a  winch-arm.  In  order  to  avoid  the  ordinary  shake  of  the  hour-hand 
of  a  clock,  due  to  the  play  of  the  motion-wheels  under  the  dial,  the  hour-hand  is 
placed  upon  the  central  axis,  and  the  second  wheel,  which  is  usually  placed  in.  the 
center  and  carries  the  minute  hand,  is  placed  on  one  side.  The  peculiarities  of 
the  Vertical  Force  and  Thermometer  cylinders  will  be  mentioned  below.  The  cylinders 
of  the  magnetic  and  earth-current  registers  turn  in  twenty-four  hours  :  those  of  the 
thermometers,  in  forty-eight  hours. 

The  light,  by  which  the  trace  of  each  magnet  is  made,  originates  in  a  lamp  (formerly 
of  camphine,  but,  since  1849,  of  coal-gas  charged  with  the  vapour  of  coal-naphtha) 
placed  slightly  out  of  the  direction  of  a  straight  line  drawn  from  the  concave-mirror 
of  the  magnet  (to  be  mentioned  shortly)  to  the  center  of  the  photographic  sheet. 
Before  the  flame  of  the  lamp  is  placed  a  small  aperture,  about  0'"-3  high  and  O'^-Oi 
broad,  independent  of  the  lamp,  and  supported  by  a  part  of  the  stone  capping  of  the 
bi  ick  pier  which  carries  the  magnet.   The  light  from  the  aperture  falls  upon  the  concave 
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mirror  of  speculum-metal,  which  is  carried  by  a  part  of  the  magnet-carrier,  and  which, 
although  it  has  a  small  movement  of  adjustment  relative  to  the  magnet-carrier, 
is  in  practice  very  firmly  clamped  to  it,  so  that  the  mirror  receives  all  the  angular 
movements  of  the  magnet.  By  the  concave  mirror,  the  light  diverging  from  the 
aperture  is  made  to  converge  to  a  place  nearly  on  the  surface  of  the  cylinder 
of  photographic  paper.  The  form  of  the  aperture,  however,  and  the  astigmatism 
caused  by  the  inclined  reflexion  from  the  mirror,  produce  this  effect,  that  the  image 
is  somewhat  elongated  in  the  vertical  direction,  and  is  at  the  same  time  slightly 
curved.  To  diminish  the  length  there  is  placed  near  the  cylinder  a  plano-convex 
cylindrical  lens  of  glass,  with  its  axis  horizontal,  and  the  image  is  thus  reduced  to  a 
neat  spot  of  light.  For  the  thermometers,  the  arrangement  is  different,  as  will  be 
mentioned. 

The  spot  of  light  (for  the  magnets,  the  earth  currents,  and  the  barometer)  or  the 
boundary  of  the  line  of  light  (for  the  thermometers)  moves,  with  the  movements 
which  are  to  be  registered,  in  the  direction  of  the  axis  of  the  cylinder,  while  the 
cylinder  itself  is  turned  round.  Consequently,  when  the  paper  is  unwrapped  from 
its  cylindrical  form,  there  is  traced  upon  it  (though  not  visible  till  the  proper  chemical 
agents  have  been  applied)  a  curve,  of  which  the  abscissa  measured  in  the  direction  of 
a  line  surrounding  the  cylinder  is  proportional  to  the  time,  while  the  ordinate  measured 
in  the  direction  parallel  to  the  axis  of  the  cylinder  is  proportional  to  the  movement 
which  is  the  subject  of  measure. 

In  the  instruments  for  registering  the  motions  of  the  magnets,  the  earth-currents, 
and  the  barometer,  a  line  of  abscissae  is  actually  traced  on  the  paper,  by  a  lamp 
giving  a  spot  of  light  in  an  invariable  position,  the  effect  of  which  on  the  revolving 
paper  is  to  trace  a  line  surrounding  the  cylinder.  For  the  thermometers  this  is  not 
necessary,  as  the  thermometer-scales  are  made  to  carry  and  to  transfer  to  the  photo- 
graphic paper  sufficient  indications  of  the  actual  reading  of  the  thermometers. 

Every  part  of  the  cylinder-apparatus  except  those  on  which  the  spots  of  light  fall 
is  covered  with  a  double  case  of  blackened  zinc,  having  a  slit  for  each  moveable  spot 
of  light  and  a  hole  for  the  invariable  spot ;  and  every  part  of  the  path  of  the 
photographic  light  is  protected  by  blackened  zinc  tubes  from  the  admixture  of 
extraneous  light. 

In  all  the  instruments,  the  following  method  is  used  for  attaching,  to  the  sheet  of 
photographic  paper,  indications  of  the  time  when  certain  parts  of  the  photographic  trace 
were  actually  made,  and  for  giving  the  means  of  laying  down  a  time-scale  applicable 
to  every  part  of  the  trace.  By  means  of  a  small  moveable  plate,  arranged  expressly 
for  this  purpose,  the  light  which  makes  the  trace  can  at  any  moment  be  completely 
cut  off.  An  assistant,  therefore,  occasionally  cuts  off  the  light  (registering  in  the 
proper  book  the  clock-time  of  doing  so),  and  after  a  few  minutes  withdraws  the  plate 
(again  registering  the  time).  The  effect  of  this  is  to  make  a  visible  interruption  in 
the  trace,  corresponding  to  registered  times.  By  drawing  lines  from  these  points  of 
interruption  parallel  to  the  axis  of  the  cylinder,  to  meet  the  photographic  line  of 
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abscissse,  or  an  adopted  line  of  abscissa?  parallel  to  it,  points  are  defined  upon  the  line 
of  abscissfB  corresponding  to  registered  times.  The  whole  length  of  the  photographic 
sheet  (except  where  one  end,  in  the  cylindrical  arrangement,  laps  over  the  other) 
corresponds  to  the  known  time  of  revolution  of  the  cylinder.  A  scale  being  prepared 
beforehand,  whose  value  for  the  time  of  revolution  corresponds  to  the  circumference 
of  the  cylinder,  and  the  scale-reading  for  the  registered  time  of  interruption  of  light 
being  applied  to  the  foot  of  the  ordinate  corresponding  to  that  interruption,  the 
divisions  of  hours  and  minutes  may  be  transferred  at  once  from  the  scale  to  the  line  of 
abscissae.  In  practice  it  is  found  that  the  length  of  the  paper  is  not  always  the  same, 
and  it  is  necessary,  therefore,  to  use  a  scale  (a  separate  one  for  each  separate 
instrument)  which  will  admit  of  small  expansion  and  contraction,  preserving-  the 
proportion  of  its  different  parts  unaltered.  Scales  of  vulcanized  caoutchouc,  mounted 
on  a  small  frame  in  which  one  end  of  the  scale  is  fixed  while  the  other  is  drawn  by  a 
screw,  were  found  to  answer  extremely  well  for  a  long  time.  About  the  end  of  1866 
it  was  found  that  they  had  expanded  unequally  in  different  parts,  and  in  1867  they 
have  been  superseded  each  by  several  pasteboard  scales  of  different  lengths,  adapted 
to  various  lengths  of  the  photographic  sheets. 

§  4.  Lower  Declination-Magnet ;  and  Photographic  self-registering 
Apparatus  for  Continuous  Record  of  Magnetic  Declination. 

The  lower  declination  magnet  is  made  by  Simms.  It  is  2  feet  long,  li  inch  broad, 
\  inch  thick,  of  hard  steel  throughout,  much  harder  than  the  upper  declination  magnet. 

The  magnet-frame  consists  of  an  upper  piece,  whose  top  is  ahook,  (to  be  hooked 
into  the  suspension-skein),  and  which  carries  a  concave  mirror  5  inches  in  diameter, 
used  for  the  photographic  record  in  the  manner  to  be  hereafter  mentioned.  The  lower 
part  of  this  upper  piece  turns  in  a  graduated  horizontal  circle,  similar  to  the  torsion 
circle  of  the  upper  magnet,  and  attached  to  the  lower  piece  or  magnet-carrier  proper. 
The  lowest  part  of  the  carrier  is  a  double  square  hook,  in  which  the  magnet  is  inserted 
and  is  kept  in  position  by  the  pressure  of  three  screws. 

It  has  been  mentioned  in  §  1  that  a  small  pier  built  upon  one  of  the  crossed  slates 
which  are  laid  upon  three  piers  rising  from  below,  carries  the  suspension-pullies.  The 
suspension-skein  rises  to  one  of  these  pullies,  passes  horizontally  over  a  second  pulley 
about  5  inches  south  of  it,  and  then  descends  obliquely  to  a  windlass  which  is  fixed  to 
the  stone  slab  about  2  ft.  3  in.  south  of  the  center  of  the  magnet. 

The  height  of  the  pulley  above  the  floor  of  the  Basement  is  10  ft.  4|  in.  As  the  heio-ht 
of  the  magnet  above  the  floor  is  2  ft.  lOi  in.,  and  the  length  of  the  magnet  frame  is 
1ft.  3  in.,  there  remains  6  ft.  3^  in.  of  free  suspending  skein. 

One  of  the  revolving  cylinders  is  used  for  the  photographic  record  of  the  Declina- 
tion Magnet  and  the  Horizontal  Force  Magnet.  In  the  preparation  of  the  basement 
in  1864,  as  has  been  stated,  the  south-eastern  re-entering  angle  was  cut  away,  so  that  the 
straight  hne  from  the  suspending  skein  of  the  declination-magnet  to  the  center  of 
the  bifilar  magnet  passes  through  a  clear  space,  in  which  the  registering  apparatus 
is  placed. 
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The  concave  mirror  of  the  declination-magnet  is  5  inches  in  diameter,  and  is  above 
the  top  of  the  magnet-box.  The  distance  of  the  light-aperture  from  the  mirror  is 
about  25-3  inches.  The  spot  of  light  from  the  mirror  is  received  on  the  south  side  of 
the  cylinder,  near  its  west  end. 

For  the  declination-raagnct,  the  A^alues,  in  minutes  and  seconds  of  arc,  of  movements 
of  the  photographic  spot  in  the  direction  of  the  ordinate,  are  thus  deduced  from  a 
geometrical  calculation  founded  on  the  measures  of  different  parts  of  the  apparatus. 
Tlie  distance  of  the  cylinder  from  the  concave  mirror  is  about  11"-  O"'-  1,  and  a  move- 
ment of  r  of  the  mirror  produces  a  movement  of  2°  in  the  reflected  ray.  From  this  it  is 
found  that  1°  of  movement  of  the  mirror  is  represented  by  4-611  inches  upon  the 
photographic  paper.  A  small  scale  of  pasteboard  is  prepared,  whose  graduations 
correspond  in  value  to  minutes  and  seconds  so  calculated.  The  zero  of  the  ordinate- 
scale  is  found  in  the  following  manner.  The  time-scale  having  been  laid  down  as  is 
already  described,  and  actual  observations  of  the  position  of  the  magnet  having  been 
made  with  the  eye  and  the  telescope,  (as  has  been  fully  described  above),  at  certain 
registered  times,  there  is  no  difficulty  (by  means  of  these  registered  times)  in  defining 
the  points  of  the  photographic  trace  which  correspond  to  the  observed  positions. 
The  pasteboard  scale  being  applied  as  an  ordinate  to  one  of  these  points,  and  being 
slid  up  and  down  till  the  scale  reading  which  represents  the  reading  actually  taken  by 
the  eye-observation  falls  on  that  point,  the  reading  of  the  scale  where  it  crosses  the 
line  of  abscissa  is  immediately  found.  The  various  readings  given  by  different 
observations,  so  long  as  there  is  no  instrumental  change,  will  scarcely  differ,  and  may 
be  combined  in  groups,  and  thus  an  adopted  reading  for  the  line  of  abscissae  may  be 
obtained.  From  this,  with  the  assistance  of  the  same  pasteboard  scale,  there  will  be 
laid  down  without  difficulty  a  new  line,  parallel  to  that  line  of  abscissae,  whose 
ordinate  would  represent  some  whole  number  of  degrees,  or  other  convenient  quantity. 

§  5.  Horizontal-Force-Magnet  and  Apparatus  for  observing  it. 
The  horizontal-force-magnet,  furnished  by  Meyerstein  of  Gottingen,  is,  like  the 
declination-magnet,  2  feet  long,  li  inch  broad,  and  about  \  inch  thick.  For  its 
support  (as  is  mentioned  above),  a  brick  pier  in  the  eastern  arm  of  the  Magnetic  Obser- 
vatory, built  on  the  ground  below  the  basement  floor,  rises  through  the  floor  of  the 
upper  room,  and  carries  a  slate  slab,  to  the  top  of  which  a  brass  frame  is  attached, 
carrying  two  brass  pulleys  (with  their  axes  in  the  same  east  and  west  line)  in  front 
of  the  pier,  and  two  (in  a  similar  position)  at  the  back  of  the  pier  ;  these  constitute 
the  upper  suspension-piece.  A  small  windlass  is  attached  to  the  back  of  the  pier 
at  a  convenient  height.  The  magnet-carrier  consists  of  two  parts.  The  upper  part  is 
a  horizontal  bar,  2^  inches  long,  whose  ends  are  furnished  with  verniers  for  reading  the 
graduations  of  the  torsion-circle  (a  portion  of  the  lower  part,  to  be  mentioned  below) 
on  the  upper  side  of  this  horizontal  bar  are  two  small  pullies  with  axes  horizontal  and 
at  right  angles  to  the  vertical  plane  passing  through  the  length  of  the  bar  :  by  these 
pullies  the  apparatus  is  suspended,  as  will  be  mentioned.  From  the  lower  side  of  the 
horizontal  bar,  a  vertical  axis  projects  downwards  through  the  center  of  the  torsion- 
circle,  in  which  it  turns  by  stiff  friction.    The  lower  part  of  the  magnet-carrier  consists, 
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first  of  the  torsion-circle,  a  graduated  circle  about  3  inches  in  diameter :  next,  imme- 
diately below  the  central  part  of  the  torsion- circle,  is  attached  (but  not  firmly  fixed)  a 
circular  piece  of  metal  from  which  projects  downwards  a  frame  that,  by  means  of  three 
cramps  and  screws,  carries  the  photographic  concave  mirror,  with  the  plane  of  its 
front  under  the  center  of  the  vertical  axis  :  this  circular  piece  of  metal  has  a  radial 
arm  upon  which  acts  a  screw  carried  by  the  torsion-circle,  for  giving  to  the  concave 
mirror  small  changes  of  azimuthal  position.  Thirdly,  there  is  fixed  to  the  torsion- 
circle,  at  the  back  of  the  mirror  frame  but  not  touching  it,  a  bar  projecting 
downwards,  bent  horizontally  under  the  mirror  frame  and  then  again  bent  downwards, 
carrying  the  cramps  in  which  the  magnet  rests,  and,  still  lower,  a  small  plane  mirror,  to 
which  a  fixed  telescope  is  directed  for  observing  by  reflexion  the  graduations  of  a  fixed 
scale  (to  be  mentioned  shortly).  Under  the  two  small  pulleys  mentioned  above  passes 
a  skein  of  silk  ;  its  two  branches  rise  up  and  pass  over  the  front  pulle}- s  of  the  suspen- 
sion-piece, then  over  its  back  pulleys,  and  then  descend  and  pass  under  a  single  large 
pulley,  whose  axis  is  attached  to  a  wire  that  passes  down  to  the  windlass.  Supported 
by  the  two  branches  of  the  skein,  the  magnet  swings  freely,  but  the  direction 
that  it  takes  will  depend  on  the  angular  position  of  its  stirrup  with  respect  to  the 
upper  horizontal  bar ;  it  is  intended  that  the  index  should  be  brought  to  such  a  posi- 
tion on  the  torsion-circle  that  the  two  suspending  branches  should  not  hang  in  one 
plane,  but  should  be  so  twisted  that  their  torsion-force  will  maintain  the  magnet  in  a 
direction  very  nearly  E.  and  W.  magnetic  (its  marked  end  being  W.) ;  in  which  state 
an  increase  of  the  earth's  magnetic  force  draws  the  marked  end  towards  the  N.,  till  the 
torsion-force  is  sufficiently  increased  to  resist  it;  or  a  diminution  allows  the  torsion- 
force  to  draw  it  towards  the  S.  The  magnet,  with  its  plane  mirror,  hangs  within  a 
double  rectangular  box  (one  box  completely  inclosed  within  another)  covered  with  gilt 
paper,  similar  to  that  used  for  the  declination-magnet ;  in  its  S.  side  there  is  one  long 
hole,  covered  with  glass,  through  which  the  rays  of  light  from  the  scale  enter  to  fall  on 
the  plane  mirror,  and  the  rays  reflected  by  the  mirror  pass  to  the  fixed  telescope. 
The  vertical  rod  (below  the  torsion-circle),  which  carries  the  magnet-stirrup,  passes 
through  a  hole  in  the  top  of  the  box.  Above  the  magnet  box  is  the  concave  mirror 
above  mentioned.  The  height  of  the  brass  pulleys  of  the  suspension-piece  above 
the  floor  is  1  !"•  8'"-  5  ;  that  of  the  pulleys  of  the  magnet-carrier  is  4"-  2'°-  5  ;  and  that  of 
the  center  of  the  plane  mirror  is  about  3'''- 1"-.  The  distance  between  the  branches 
of  the  silk  skein,  where  they  pass  over  the  upper  pulleys,  is  l'°-14 ;  at  the  lower  part 
the  distance  between  them  is  0"'-80. 

An  oval  copper  bar  (exactly  similar  to  that  for  the  declination-magnet),  embraces 
the  magnet  for  the  purpose  of  diminishing  its  vibrations. 

The  scale,  which  is  observed  by  means  of  the  plane  mirror,  is  in  a  horizontal 
position,  and  is  fixed  to  the  South  wall  of  the  East  arm  of  the  magnetic  basement. 
The  numbers  of  the  scale  increase  from  East  to  West,  so  that  when  the  magnet  is 
inserted  in  the  magnet-cell  with  its  marked  end  towards  the  West,  increasing  readings 
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of  the  scale  (as  seen  with  a  fixed  telescope  directed  to  the  mirror  which  the  magnet 
carries)  denote  an  increasing  horizontal  force.  A  normal  from  the  plane-mirror 
to  the  scale  meets  it  at  the  division  51  nearly  ;  the  distance  from  the  center  of  the 
plane-mirror  to  the  scale  is  7"'  6'"-  *  8. 

The  telescope  is  fixed  on  the  east  side  of  the  brick  pier  which  supports  the  stone 
pier  of  the  declination-theodolite  in  the  upper  observing  room.  The  angle  between  the 
normal  to  the  scale  (which  usually  coincides  nearly  with  the  normal  to  the  axis  of  the 
magnet)  and  the  axis  of  the  telescope,  is  about  38°,  and  the  plane  of  the  mirror  is 
therefore  inclined  to  the  axis  of  the  magnet  about  19°. 

Observations  relating  to  the  permanent  Adjustments  of  the  Horizontal- 
Force-Magnet. 

1.  Determination  of  the  times  of  vibration  and  of  the  different  readings  of  the  scale 
for  different  readings  of  the  torsion-circle,  and  of  the  reading  of  the  torsion-circle  and 
the  time  of  vibration  when  the  magnet  is  transverse  to  the  magnetic  meridian. 

To  render  the  process  intelligible,  it  may  be  convenient  to  premise  the  following 
explanation. 

Suppose  that  the  magnet  is  suspended  in  its  stirrup  which  is  firmly  connected  with 
the  small  plane  mirror,  with  its  marked  end  in  a  magnetic  westerly  direction  (not 
exactly  W.,  but  in  any  westerly  direction  between  N.  and  S.),  and  suppose  that,  by 
means  of  the  telescope  directed  towards  that  mirror,  the  scale  is  read,  or  (which  is  the 
same  thing)  the  position  of  the  plane  mirror  and  of  the  stirrup,  and  therefore  that  of 
the  axis  of  the  magnet,  are  defined.  Now  let  the  magnet  be  taken  out  of  the  stirrup 
and  replaced  with  its  marked  end  easterly.  The  terrestrial  magnetic  power  will  now 
act,  as  regards  torsion,  in  the  direction  opposite  to  that  in  which  it  acted  before,  and 
therefore  the  magnet  will  not  take  the  same  position  as  before.  But  by  turning  the 
torsion-circle,  which  changes  the  amount  and  direction  of  the  torsion-power  produced 
by  the  oblique  tension  of  the  suspending  cords,  the  magnet  may  be  made  to  take  the 
same  position  as  before  (which  will  be  proved  by  the  reading  of  the  scale,  as  viewed  in 
the  plane  mirror,  being  the  same  as  before).  The  reading  of  the  torsion-circle  will  be 
different  from  what  it  was  before.  The  effect  of  this  operation  then  is,  to  give  us  the 
difference  of  torsion-circle-readings  for  the  same  position  of  the  magnet-axis  with  the 
marked  end  opposite  ways,  but  it  gives  no  information  as  to  whether  the  magnet-axis  is 
transverse  to  the  meridian,  inasmuch  as  the  same  operation  can  be  performed  whether 
the  magnet-axis  is  transverse  or  not. 

But  there  is  another  observation  which  will  inform  us  whether  the  magnet-axis  is  or 
is  not  transverse.  Let  the  time  of  vibration  be  taken  in  each  position  of  the  magnet. 
Resolve  the  terrestrial  magnetic  force  acting  on  the  poles  of  the  magnet  into  two  parts, 
one  transverse  to  the  magnet,  the  other  longitudinal.  In  the  two  positions  of  the 
magnet  (marked  end  westerly  and  marked  end  easterly,  with  axis  in  the  same  position), 
the  magnitude  of  the  transversal  force  is  the  same,  and  the  changes  which  the  torsion 
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undergoes  in  a  vibration  of  given  extent  are  the  same,  and  the  time  of  vibration  (if 
there  were  no  other  force)  would  be  the  same.  But  there  is  another  force,  namely  the 
longitudinal  force ;  and  when  the  marked  end  is  northerly,  this  tends  from  the  center 
of  the  magnet's  length,  and  when  it  is  southerly  it  tends  towards  the  center  of  the 
magnet's  length ;  and  in  a  vibration  of  given  extent  this  produces  force,  in  one  case 
increasing  that  from  the  torsion  and  in  the  other  case  diminishing  it.  The  times  of 
vibration  therefore  will  be  different.  There  is  only  one  exception  to  this,  which  is 
when  the  magnet-axis  is  transverse  to  the  magnetic  meridian,  in  which  case  the 
longitudinal  force  vanishes. 

The  criterion  then  of  the  position  truly  transverse  to  the  meridian  (which  position  is 
necessary  in  order  that  the  indications  of  our  instrument  may  apply  truly  to  changes  of 
the  magnitude  of  terrestrial  magnetic  force  without  regard  to  changes  of  direction)  is 
this.  Find  the  readings  of  the  torsion-circle  which,  with  magnet  in  reversed  positions, 
will  give  the  same  readings  of  the  scale  as  viewed  by  reflexion  in  the  plane  mirror,  and 
will  also  give  the  same  time  of  vibration  for  the  magnet.  With  these  readings  of  the 
torsion-circle  the  magnet  is  transverse  to  the  meridian ;  and  the  difference  of  the 
readings  of  the  torsion-circle  is  the  difference,  between  the  position  when  terrestrial 
magnetism  acting  on  the  magnet  twists  it  one  way,  and  the  position  when  the  same 
force  twists  it  the  opposite  way,  and  is  therefore  double  the  angle  due  to  the  torsion- 
force  of  the  suspending  lines  when  they  neutralize  the  force  of  terrestrial  magnetism. 

The  following  table  exhibits  the  elements  of  one  of  the  determinations  made  in 
1866:— 


1865. 

Day. 

The  Marked  end  of  the  Magnet. 

West. 

East. 

Torsion- 
Circle 
Reading. 

Scale 
Reading. 

Difference  of 

Scale  Readings 

for  1°  of 

Torsion. 

Mean  of 
the  Times 

of 
Vibration. 

Torsion- 
Circle 
Reading. 

Scale 
Reading. 

Difference  of 

Scale  Readings 

for  1°  of 

Torsion. 

Mean  of 
the  'i'imes 

of 
Vibration. 

Dec.      29 

140 
141 
142 
143 

149 

i5o 

dlv. 

13-68 
21-73 
3i-i3 
39-98 
47-58 
56 -20 
63-83 
7''47 
79-58 
87-04 
96-42 

div. 

8-o5 

9'40 
8-85 
7-60 
862 
7-63 
7-64 
8-11 
7-46 
9-38 

21-46 
21-42 
21-32 
21  "10 
2  1 -02 
20-72 

20-66 
20 -56 
20-38 
20-22 

20-l6 

222 
223 
224 
225 
226 

III 

IZ 

23l 

232 

div- 
11-62 
19-57 
26-95 
34-9. 
43-23 

50-27 
58-76 
67-21 
75-65 
85-13 
93-89 

div. 

7-95 
7-38 
7-96 
8-32 
7-04 

8-76 

19-62 
20- 16 
20-32 
20-54 
20-54 
20-70 
20-78 
21-04 
2126 
21-34 
21  -5o 

The  times  of  vibration  and  scale  readings  were  sensibly  the  same,  when  the  torsion- 
circle  read  145°.,  marked  end  West,  and  227°.  41',  marked  end  East,  diflfering  82°.  41'. 
Half  this  difference,  or  4 1  °.  20',  is  the  angle  of  torsion  when  the  magnet  is  transverse 
to  the  meridian. 
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The  mean  of  several  determinations  gave  41°.  14'.,  and  this  value  was  adopted 
for  the  year  1866.  The  reading  adopted  for  the  torsion-circle,  marked  end  of  the 
magnet  West,  was  145°  for  the  year. 

2.  Computation  of  the  angle  corresponding  to  one  division  of  the  scale,  and  of  the 
variation  of  the  horizontal  force  (in  terms  of  the  whole  horizontal  force)  which  moves 
the  magnet  through  a  space  corresponding  to  one  division  of  the  scale. 

It  was  found  by  accurate  measurements,  on  1864,  November  3,  that  the  distance 
from  51'^''-  on  the  scale  to  the  center  of  the  face  of  the  plane  mirror  is  7"'  6'"-  84,  and  that 
the  length  of  .30'"'''85  of  the  scale  is  exactly  12  inches  ;  consequently  the  angle  at  the 
mirror  subtended  by  one  division  of  the  scale  is  14'.  43"-25,  or,  for  one  division  of  the 
scale,  the  magnet  is  turned  through  an  arc  of  7'-  21"'625. 

The  adopted  angle  of  torsion  as  mentioned  above  is  41°.  14';  consequently  the 
variation  of  horizontal  force  (in  terms  of  the  whole  horizontal  force)  for  a  disturb- 
ance through  one  division  of  the  scale,  computed  by  the  formula,  "  Cotan.  angle 
of  torsion  X  value  of  one  division  in  terms  of  radius,"  is  0'0024428.  This  number  has 
been  used  for  the  3'ear  1 866. 

3.  Determination  of  the  compound  effect  of  the  vertical-force-magnet  and  the  decli- 
nation-magnet on  the  horizontal-force-magnet,  when  suspended  with  its  marked  end 
towards  the  West. 

The  details  of  the  experiments,  made  while  the  old  vertical-force-magnet  was  in  use, 
wiU  be  found  in  the  volumes  for  1841,  1842,  1843,  1844,  1845.  The  effect  was  to 
increase  the  readings  by  0'^'''487.  On  mounting  a  new  vertical-force-magnet  in  1848, 
similar  experiments  were  made,  and  the  resulting  number  was  0'^''^*45.  These  quanti- 
ties are  totally  unimportant  in  their  influence  on  the  registers  of  changes  of  horizontal 
force.     No  experiments  have  been  made  since  the  magnets  were  placed  in  the  basement. 

4.  Effect  of  the  damper. 

In  the  year  1865,  from  May  17  to  May  25,  observations  were  made  for  ascertaining 

the  deflection  of  the  magnet  produced  by  turning  the  damper  through    a  small  angle 

round  a  vertical  axis  passing  through  its  center. 

Damper  in  usual  Position. 

r  W.  end  towards  S.,  increase  of  scale-readins; —  0-251 

Damper  turned  through  2°  |  ^^.  ^^^  ^^^^.^,.^^  ^^^^  ^^  ^^         ^     ^0 . 050 

r  W.  end  towards  S.,  „  „  -0-34 

Damper  turned  through  4   |  ^^  ^^^  ^^^^^^^^  ^_^  ^^  ^^  ^0-16 

Damper  reversed  End  for  End. 

{W.  end  towards  S.,  increase  of  scale-reading — O'lo 
W.  end  towards  N.,            „                 „              -0-02 

Damper  turned  through  4°  (  J!'  ^""^  ^°^^^f  ^^  "  "  "^^ 

^  l  W.  end  towards  N.,  .,  ,,  +0-08 

On  1865,  July  25,  observations  were  made  to  ascertain  whether  the  effect  of  an 

external  deflecting  cause  is  the  same  with  the  damper  present  and  the  damper  removed. 
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A  small  magnet  was  placed  with  its  marked  end  pointing  N.  at  the  distance  4"feet  S. 
of  the  unmarked  end  of  the  horizontal-force-magnet,  deflecting  the  magnet  through 
r^'"-  of  the  scale,  and  the  scale-readings  were  observed  with  the  damper  in  its  usual 
place  and  the  damper  away.  Three  experiments  were  made,  containing  twentj-four 
observations  of  position.  Not  the  smallest  difference  of  position  of  the  horizontal-force- 
magnet  was  produced  by  the  presence  or  absence  of  the  damper.  The  observations 
were  very  easy,  and  the  result  is  certain. 

No  experiments  on  the  dampers  have  been  made  since  1865. 

5.  Determination  of  the  correction  for  the  effect  of  temperature  on  the  horizontal 
force  magnet. 

In  the  Introduction  to  the  volume  of  Magnetical  and  Meteorological  Observations 
for  1847  will  be  found  a  detailed  account  of  observations  made  in  the  years  1846  and 
1847  for  determination  of  this  element.  The  principle  adopted  was  that  of  observing 
the  deflection  which  the  magnet  (to  be  tried)  produces  on  another  magnet ;  the  magnet 
(to  be  tried)  being  carried  by  the  same  frame  which  carries  the  telescope  that  is 
directed  to  the  plane  mirror  attached  to  the  other  magnet,  and  which  also  carries 
the  scale  that  is  viewed  in  these  experiments  by  reflection  in  that  plane  mirror.  The 
rotation  of  the  frame  was  measured  by  a  graduated  circle  about  23  inches  in  diameter. 
The  magnet  (to  be  tried)  was  always  on  the  eastern  side  of  the  other  magnet.  It  was 
enclosed  in  a  copper  trough,  which  was  filled  with  water  at  different  temperatures. 
One  end  of  the  magnet  (to  be  tried)  was  directed  towards  the  other  magnet.  The 
values  found  for  correction  of  the  results  as  to  horizontal  force  determined  with  the 
magnet  at  temperature  t°  in  order  to  reduce  them  to  what  they  would  have  been  if 
the  temperature  of  the  magnet  had  been  32°,  expressed  as  multiples  of  the  whole 
horizontal  force,  were,* 
When  the  marked  end  of  the  magnet  (to  be  tried)  was  West, 

0-00007137  (t—32)  +  0-000000898  (^-32)='. 
When  the  marked  end  of  the  magnet  (to  be  tried)  was  East, 

0-00009050  (/— 32)  -f  0-000000626  (f—32y. 
The  mean,  or 

0-00008093  (^-32)  -f  0-000000762  (^-32)" 
has  been  embodied  in  tables  which  have  been  used  in  the  computation  of  the  "  Reduc- 
tion of  Magnetic  Observations  1848-1857,"  attached  to  the  Volume  of  Observations 
1859,  and  in  the  computation  for  "  Days  of  Great  Magnetic  Disturbance  1841-1857," 
attached  to  the  volume  for  1862.  The  same  formula  is  employed  in  the  Reduction  of 
Magnetic  Observations  1858-1863,  now  in  progress. 

In  the  year  1864  observations  were  made  for  ascertaining  the  temperature-coefficient 
by  heating  the  magnet  by  hot  air.     The  deflecting  magnet  was  placed  in  a  copper  box 

*  By  inadvertence  in  printing  the  lutroJuctiou  1847,  the  letter  t  Las  been  used  in  two  ditlerent  senses. 
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planted  upon  the  top  of  a  copper  gas-stove,  whose  heat  could  be  regulated  by  manipu- 
lation of  a  tap,  and  from  which  rose  a  stream  of  heated  air  (not  the  air  vitiated  by 
combustion)  through  a  large  opening  in  the  bottom  of  the  box.  With  this  apparatus, 
the  force  that  acted  upon  a  deflected  magnet  was  measured  by  the  tangent  of  the  angle 
of  deflection.  The  apparent  effect  of  the  temperature  was  so  great  (five  or  six  times 
that  found  by  use  of  water)  that  I  imagine  that  some  untraced  cause  of  error  existed 
in  the  operation,  and  I  therefore  abstain  from  publishing  it. 

From  1867,  December  30,  to  1868,  February  21,  experiments  were  made  for  deter- 
mining the  temperature-coefficient  under  the  actual  circumstances  of  observation,  by 
heating  the  Magnetic  Basement  to  different  temperatures,  and  observing  the  changes  of 
scale  reading  as  viewed  in  the  telescope,  and  also,  the  changes  of  indications  on 
the  photographic  registers.  The  general  result  is,  that  the  correction  required  for  the 
horizontal-force-magnet  is  small,  but  that  required  for  the  vertical-force-magnet  is  large 
and  negative  in  sign.     A  more  detailed  account  will  be  given  in  a  subsequent  volume. 

The  method  of  observing  with  the  horizontal-forcemagnet  is  the  following : — - 

A  fine  vertical  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed  to 
the  plane  mirror  carried  by  the  magnet.  On  looking  into  the  telescope,  the  graduations 
of  the  fixed  scale,  mentioned  in  page  xvii,  are  seen ;  and  during  the  oscillations  of  the 
magnet,  the  divisions  of  the  scale  are  seen  to  pass  alternately  right  and  left  across  the 
wire.  The  clock-time,  for  which  the  position  of  the  magnet  is  to  be  determined,  is 
the  same  as  that  for  the  observation  of  declination.  The  first  observation  is  made  by 
the  observer  applying  his  eye  to  the  telescope  40''  before  that  time,  and,  if  the  magnet 
is  in  a  state  of  vibration,  he  observes  the  next  four  extreme  points  of  vibration  of  the 
scale,  and  the  mean  of  these  is  adopted  in  the  same  manner  as  for  the  declination- 
observations  ;  but  if  it  is  at  rest,  then  at  10^  before  the  pre-arranged  time,  he  notes  the 
division  of  the  scale  bisected  by  the  wire  ;  and  10''  after  the  pre-arranged  time  he  notes 
whether  the  same  division  continues  bisected,  and  if  it  does,  that  reading  is  adopted  as 
the  result. 

The  number  of  instances  when  the  magnet  was  observed  in  a  state  of  vibration  during 
the  year  1 866  is  very  small. 

Outside  the  double  box  is  suspended  a  thermometer,  which  is  read  at  every  hour  of 
observation.  On  two  days  also  of  every  week,  till  August  31,  and  on  every  day  except 
Sunday  after  September  1,  the  readings  of  the  thermometer  were  taken  at  21'',  22'',  23'', 
0'',1'',  2'',  3'',  and  9''-  Self-registering  maximum  and  minimum  thermometers  placed 
outside  the  box  were  read  twice  every  day,  but  in  consequence  of  the  very  small 
diurnal  range  of  temperature,  their  readings  are  not  printed  in  the  volume. 

§  6.  Photographic  self-registering  Apparatus  for  Contmuous  Record  of  Magnetic 
Horizontal  Force. 

Much  of  the  description  of  the  photographic  apparatus  attached  to  the  declination- 
magnet  applies  also  to  that  which  is  attached  to  the  horizontal-force-magnet.     A  concave 
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mirror  of  speculum-metal,  4  inches  in  diameter,  is  carried  by  the  magnet-carrier.  The 
light  of  a  lamp  of  naphthalized  gas  shines  through  a  small  aperture  0"'-3  high,  and  0*"-01 
broad  (which  is  supported  by  the  solid  base  of  the  brick  pier  carrying  the  magnet- 
support),  at  the  distance  of  about  21-25  inches  from  the  concave  mirror,  and  is  made  to 
converge  to  a  point,  on  the  north  surface  and  near  the  east  end  of  the  same  revolving 
cylinder  which  receives  the  light  from  the  concave  mirror  of  the  declination-magnet. 
A  cylindrical  lens  parallel  to  the  axis  of  the  cylinder  receives  the  somewhat  elongated 
image  of  the  source  of  light,  and  converts  it  into  a  well-defined  spot.  The  motions 
of  this  spot  parallel  to  the  axis  represent  the  angular  movements  of  the  magnet  which 
are  produced  by  an  increase  of  terrestrial  magnetic  force  overcoming  more  completely 
the  torsion-force  of  the  bifilar  suspension,  or  by  a  diminution  of  terrestrial  force  yielding 
to  the  torsion-force. 

As  the  spot  of  light  from  the  horizontal-force-rnirror  falls  on  the  side  of  the  cylinder 
opposite  to  that  on  which  the  light  from  the  declination-mirror  falls,  the  same  time- 
scale  will  not  apply  to  both;  it  is  necessary  to  prepare  a  time-scale  independently 
for  each. 

The  following  is  the  calculation  by  which  the  scale  of  horizontal  force  on  the 
photographic  sheet  is  determined.  The  distance  between  the  surface  of  the  concave 
mirror  and  the  surface  of  the  cylinder  is  134-436  inches  ;  consequently,  one  degree  of 
angular  motion  of  the  magnet,  producing  two  degrees  of  angular  motion  of  the 
reflected  ray,  moves  the  spot  of  light  through  4-6927  inches.  Now  the  variation  of 
horizontal  force  (in  terms  of  the  whole  horizontal  force)  corresponding  to  one  degree 
of  angular  motion  of  the  magnet  =  sin  1°  X  cotan  41°.  14'.  =  0-019914  nearly. 
From  these  numbers  it  is  immediately  found  that  a  movement  of  the  spot  of  light 
through  2-3565  inches  corresponds  to  a  variation  of  horizontal  force  expressed  by 
O'Ol  part  of  the  whole  horizontal  force.  With  this  fundamental  number,  the  gradua- 
tions  of  the  pasteboard  scale  for  measure  of  horizontal  force  have  been  prepared. 

§  7.    Vertical-Force-Magnet,  and  Apparatus  for  observing  it. 

The  vertical-force-raagnet  in  use  to  1848  was  made  by  Robinson;  that  in  use  from 
1848  to  1864,  January  20,  was  by  Barrow.  The  magnet  now  in  use  is  by  Simms. 
Its  length  is  !"■  6'''- ;  it  is  pointed  at  the  ends.  After  some  trials,  it  was  re-mag- 
netized by  Mr.  Simms  on  1864,  June  15.  Between  1864,  August  27,  and 
September  27,  a  new  knife-edge  was  attached  to  it,  to  remedy  a  defect  which,  as 
was  afterwards  found,  arose  from  a  cause  that  had  no  relation  to  the  knife-edge.  Its 
supporting  frame  rests  upon  a  solid  pier,  built  of  brick  and  capped  with  a  thick  block 
of  Portland  stone,  in  the  western  arm  of  the  magnetic  basement.  Its  position  is  as 
nearly  as  possible  symmetrical  with  that  of  the  horizontal-force-raagnet  in  the  eastern 
arm.  Upon  the  stone  block  is  fixed  the  supporting  frame,  consisting  of  two  pillars 
(connected  at  their  bases)  on  whose  tops  are  the  agate  planes  upon  which  vibrate  the 
extreme  parts  of  the  knife-edge  (to  be  mentioned  immediately).      The  carrier  of  the 
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man-net  is  an  iron  frame,  to  which  is  attached,  by  clamps  and  pinching  screws,  a  steel 
knife-edge,  about  8  inches  long.  The  steel  knife-edge  passes  through  an  aperture  in 
the  magnet.  The  axis  of  the  magnet  is  as  nearly  as  possible  transverse  to  the  meridian, 
its  marked  end  being  E.  The  axis  of  vibration  is  as  nearly  as  possible  N.  and  S. 
To  the  southern  end  of  the  iron  frame,  and  projecting  further  south  than  the  end  of 
the  knife-edge,  is  fixed  a  small  plane  mirror,  whose  plane  makes  with  the  axis  of 
the  magnet  an  angle  of  52|°  nearly.  The  fixed  telescope  (to  be  mentioned)  is  directed 
to  this  mirror,  and  by  reflexion  at  the  surface  of  the  mirror  it  views  a  vertical  scale 
(to  be  mentioned  shortly).  The  height  of  this  mirror  above  the  floor  is  about  2"-  10'"-  6. 
Before  the  introduction  of  the  photographic  methods,  the  magnet  was  placed  in  a 
perforation  of  a  brass  frame  midway  between  its  knife-edges.  But  since  the 
photographic  method  was  introduced,  the  magnet  has  been  placed  excentrically ; 
the  distance  of  its  southern  face  from  the  nearest  end  of  the  southern  knife-edge, 
being  nearly  2  inches,  and  a  space  of  4^  inches  in  the  northern  part  of  tiie  iron  frame 
being  left  disposable.  In  this  disposable  space  there  is  attached  to  the  iron  frame  by 
three  clips  a  concave  mirror  of  speculum-metal,  with  its  face  at  right  angles  to  the 
length  of  the  magnet ;  it  is  used  in  the  photographic  system  (shortly  to  be  described). 
Near  the  north  end  of  the  iron  frame  are  fixed  in  it  two  screw  stalks,  upon  which 
are  adjustible  screw-weights ;  one  stalk  is  horizontal,  and  the  movement  of  its 
weight  affects  the  position  of  equilibrium  of  the  magnet  (which  depends  on  the 
equilibrium  between  the  moments  of  the  vertical  force  of  terrestrial  magnetism  on 
the  one  hand  and  of  the  magnet's  center  of  gravity  on  the  other  hand) ;  the  other 
stalk  is  vertical,  and  the  movement  of  its  weight  affects  the  delicacy  of  the  balance, 
and  varies  the  magnitude  of  its  change  of  position  produced  by  a  change  in  the  vertical 
force  of  terrestrial  magnetism. 

The  whole  is  inclosed  in  a  rectangular  box.  This  box  is  based  upon  the 
stone  block  above  mentioned  ;  and  in  it,  in  a  space  separated  from  the  rest  by  a  thin 
partition,  the  magnet  can  vibrate  freely  in  the  vertical  plane.  In  the  south  side  of 
the  box  is  a  hole  covered  by  glass,  through  which  pass  the  rays  of  light  from  the 
scale  to  the  plane  mirror,  and  through  which  they  are  reflected  from  the  plane  mirror 
to  the  telescope.  And  at  the  east  end  is  a  large  hole  covered  by  glass,  through 
which  passes  the  light  from  the  lamp  to  the  concave  mirror,  and  through  which 
it  is  reflected  to  the  photographic  cylinder  (to  be  described  hereafter). 

The  telescope  is  fixed  to  the  west  side  of  the  brick  pier  which  supports  the  stone 
pier  in  the  upper  room  carrying  the  declination-theodolite.  Its  position  is  symmetrical 
with  that  of  the  telescope  by  which  the  horizontal-fbrce-magnet  is  observed  ;  so  that 
a  person  seated  in  a  convenient  position  can,  by  an  easy  motion  of  the  head  left  and 
right,  observe  the  vertical-force  and  horizontal-force-magnets. 

The  scale  is  vertical :  it  is  fixed  to  the  pier  which  carries  the  telescope,  and  is  at 
a  very  small  distance  from  the  object-glass  of  the  telescope.  The  wire  in  the  field  of 
view  of  the  telescope  is  horizontal.  The  telescope  being  directed  towards  the  mirror, 
the  observer  sees  in  it  the  divisions  of  the  scale  passing  upwards  and  downwards  over 
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the  fixed  wire  as  the  magnet  vibrates.  The  numbers  of  the  scale  increase  from  top  to 
bottom  ;  so  that,  when  the  magnet  is  placed  with  its  marked  end  towards  the  East, 
increasing  readings  (as  seen  with  the  fixed  telescope)  denote  an  increasing  vertical  force. 

Observations  relating  to  the  permanent  Adjustments  of  the  Vertical- 
force-magnet. 

1.  Determination  of  the  compound  effect  of  the  declination-magnet,  the  horizontal- 
force-magnet,  and  the  iron  affixed  to  the  electrometer  pole,  on  the  vertical-force- 
magnet. 

The  experiments  applying  to  the  magnets  are  given  in  the  volumes  for  1840-1841 
to  1845:  and  those  applying  to  the  electrometer  pole  in  the  volume  for  1842.  It 
appeared  that  no  sensible  disturbance  was  produced  on  the  magnet  formerly  in  use. 
No  experiments  have  been  made  with  the  new  magnet. 

2.  Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the  vertical 
plane. 

In  the  year  1866,  vibrations  of  the  vertical-force-magnet  were  observed  on  140 
different  days,  and  with  readings  of  various  divisions  of  the  scale.  The  mean  time  of 
vibration  adopted  for  the  whole  year  was  12'*'75. 

3.  Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the 
horizontal  plane. 

1866,  December  31.  The  magnet  with  all  its  apparatus  was  suspended  from  a  tripod 
in  the  Record  Room,  its  broad  side  being  in  a  plane  parallel  to  the  horizon ;  therefore, 
its  moment  of  inertia  was  the  same  as  when  it  is  in  observation.  A  telescope,  with  a 
wire  in  its  focus,  was  directed  to  the  reflector  carried  by  the  magnet.  A  scale  of 
numbers  was  placed  on  the  floor  of  the  Record  Room,  at  right  angles  to  the  long  axis 
of  the  magnet,  or  parallel  to  the  mirror.  The  magnet  was  observed  only  at  times 
when  it  was  swinging  through  a  small  arc.  From  300  vibrations,  the  mean  time  of 
one  vibration  =15^-1873.     This  number  is  used  through  the  year  1866. 

4.  Computation  of  the  angle  through  which  the  magi:et  moves  for  a  change  of  one 
division  of  the  scale  ;  and  calculation  of  the  disturbing  force  producing  a  movement 
through  one  division,  in  terms  of  the  whole  vertical  force. 

The  distance  from  the  scale  to  the  mirror  is  186-07  inches,  and  each  division  of  the 
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scale  =3Q7gg  inches.  Hence  the  angle  which  one  division  subtends,  as  seen  from  the 
mirror,  is  7'.  11"-19  ;  and  therefore  the  angular  movement  of  the  normal  to  the  mirror, 
corresponding  to  a  change  of  one  division  of  the  scale,  is  half  this  quantity,  or 
3'.  35  "-60. 

But  the  angular  movement  of  the  normal  to  the  mirror  is  not  the  same  as  the 
angular  movement  of  the  magnet ;  but  is  less  in  the  proportion  of  unity  to  the  cosine 
of  the  angle  which  the  normal  to  the  mirror  makes  with  the  magnet,  or  in  the  propor- 
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tion  of  unity  to  the  sine  of  the  angle  which  the  plane  of  the  mirror  makes  with  the 

magnet.     This  angle  has  been  found  to  be  52|° :  therefore,  dividing  the  result  just 

obtained  by  sine  52|°,  we  have,  for  the  angular  motion  of  the  magnet  corresponding  to 

a  change  of  one  division  of  the  scale,  4'.  30"-85. 

From  this,  the  value,  iti  terms  of  the  whole  vertical  force,  of  the  disturbing  force 

producing  a  change  of  one  division,  is  to  be  computed  by  the  formula,  "  Value  of 

.  .  T'2 

Division  in  terras  of  radius  X  cotan.  dip  X   >j2"  where  T'  is  the  time  of  vibration  in 

the  horizontal  plane,  and  T  the  time  of  vibration  in  the  vertical  plane. 

For  1866,  T  was  assumed  =  15^-1873,  T  =  12^75,  dip  =  68°.  1'.  16".  From 
these  numbers,  the  change  of  vertical  force  (in  terms  of  the  whole  vertical  force)  cor- 
responding to  a  change  of  one  division  of  the  scale  is  found  =  0-00075194  part  of  the 
whole  vertical  force.     This  is  used  through  1866. 

5.  Investigation  of  the  temperature-correction  of  the  vertical-force-magnet. 

An  attempt  was  made  to  investigate  the  thermometric  correction  of  the  new  vertical- 
force-niagnet  by  the  use  of  heated  air,  at  the  same  time  and  in  the  same  manner  as 
for  the  horizontal-force-magnet  (mentioned  on  pages  xxi  and  xxii).  The  results  were 
so  much  larger  than  I  expected,  that  I  conceive  some  unknown  cause  of  error  to  have 
affected  them.  At  the  end  of  1867  and  the  beginning  of  1868,  experiments  were  made  by 
heating  the  air  of  the  room,  as  is  mentioned  in  page  .r.rii,  giving  a  large  negative  correction. 
No  correction  has  been  applied  to  the  observations  with  the  new  vertical-force-magnet. 

The  method  of  observing  with  the  vertical-force-magnet  is  the  following  : — 

A  fine  horizontal  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed 
to  the  small  plane  mirror  carried  by  the  magnet.  On  looking  into  the  telescope,  the 
graduations  of  the  fixed  vertical  scale  are  seen ;  and  during  the  oscillations  of  the  mag- 
net, the  divisions  of  the  scale  are  seen  to  pass  alternately  upwards  and  downwards 
across  the  wire.  The  clock-time,  for  which  the  position  of  the  magnet  is  to  be  deter- 
mined, is  the  same  as  that  for  the  other  two  magnets.  The  observer  applies  his  eye 
to  the  telescope  about  two  vibrations  before  the  arranged  time,  and  if  the  magnet  is  in 
motion  he  observes  its  places  at  four  extreme  vibrations ;  and  the  mean  of  these  is  taken 
as  for  the  horizontal-force-magnet.  But  if  the  magnet  is  at  rest,  then  at  one-half  time  of 
vibration  before  the  arranged  time,  and  at  an  equal  interval  after  the  arranged  time,  the 
division  of  the  scale  is  noted ;  if  there  is  a  slight  difference,  the  mean  is  taken. 

The  number  of  instances  in  1866  in  which  the  magnet  was  found  in  a  state  of 
vibration  is  very  small. 

Outside  the  box  is  placed  a  thermometer,  which  is  read  at  every  hour  of 
observation,  and  also,  till  August  31,  on  two  days  of  every  week,  and  from  September  1 
on  every  day  except  Sundays,  at  the  hours  21^  22",  23'',  0^  1",  2'',  3'',  and  9'',  in  the 
same  manner  as  that  of  the  horizontal-force-instrument. 

A  maximum  and  a  minimum  thermometer  have  also  been  read  twice  daily ;  but 
the  results  are  not  printed. 
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§  8.  Photographic  self-registering  Apparatus  for  Continuous  Record  of  Magnetic 
Vertical  Force. 

The  concave  mirror  which  is  carried  by  the  vertical-force-magnet  is  4  inches  in 
diameter  ;  its  mounting  has  been  described  in  the  last  article.  At  the  distance  of  about 
22  inches  from  that  mirror,  and  external  to  the  box,  is  the  horizontal  aperture,  about 
0™'3  in  length  and  0'"'01  in  breadth,  carried  by  the  same  stone  block  which  carries  the 
supports  of  the  agate  planes.  The  lamp  which  shines  through  this  aperture  is  carried  by  a 
wooden  stand.  The  light  reflected  from  the  mirror  passes  through  a  cylindrical  lens  with 
its  axis  vertical,  very  near  to  the  cylinder  carrying  the  photographic  paper,  and  finally 
forms  a  well-defined  spotof  light  on  the  cylinder  of  paper,  at  the  distance  of  100*18  inches 
from  the  mirror.  As  the  movements  of  the  magnet  are  vertical,  the  axis  of  tlie  cylinder 
is  vertical.  The  cylinder  is  about  15|  inches  in  circumference,  or  somewhat  larger  than 
that  used  for  the  declination  and  horizontal-force  magnets.  The  forms  of  the  exterior 
and  interior  cylinders,  and  the  method  of  mounting  the  paper,  are  in  all  respects  the 
same  as  for  the  declination  and  horizontal-force  magnets  ;  but  the  cylinder  is  supported 
by  being  merely  planted  upon  a  circular  horizontal  plate  (its  position  being  defined  by 
fitting  a  central  hole  in  the  metallic  cap  of  the  cylinder  upon  a  central  pin  in  the  plate), 
which  rests  on  anti-friction  rollers  and  is  turned  by  watchwork  once  in  twenty-four 
hours.     The  trace  of  the  vertical-force-magnet  is  on  the  west  side  of  the  cylinder. 

On  the  east  side,  the  cylinder  receives  the  trace  produced  by  the  barometer  (to  be 
described  hereafter).  A  pencil  of  light  from  the  lamp  which  is  used  for  the  barometer 
shines  through  a  fixed  aperture  with  a  small  cylindrical  lens,  for  tracing  a  photographic 
base-line  upon  the  cylinder  of  paper,  similar  to  that  for  the  cylinder  of  the  declination 
and  horizontal-force  magnets. 

The  scale  for  the  ordinates  of  the  photographic  curve  of  the  vertical  force  is  thus 
computed.  Remarking  that  the  radius  which  determines  the  range  of  the  motion  of  the 
spot  of  light  is  double  the  distance  lOO'lS  inches,  and  is  therefore  =  200*3G  inches,  the 
formula  used  in  the  last  section,  when  applied  to  ^u'V"'~"t^~i'7^  =  O'Ol,  gives 
value  of  division  =  200-36  X  tan.  dip.    X  (  Y')     ^  ^'^l-      The  value  of  the  ordinate 

of  the  photographic  curve  foi' ^dioie^i^ikrforce'  ~  ^'^^'  ^^^^  obtained,  is,  for  the  year 
1866,  3'4987  inches.  With  this  value,  the  pasteboard  scale  used  for  measuring  the 
photographic  ordinates  has  been  prepared. 

§  9.  Dipping  Needles,  and  Method  of  observing  the  Magnetic  Dip. 

The  instrument  with  which  all  the  dips  in  the  year  1886  have  been  observed,  is 
that  which,  for  distinction,  is  called  Airy's  instrument.  The  following  description 
will  probably  suffice  to  convey  an  idea  of  its  peculiarities  : — 

The  form  of  the  needles,  the  form  of  their  axes,  the  form  of  the  agate  bearings,  and 
the  general  arrangement  of  the  relieving  apparatus,  are  precisely  the  same  as  those  in 

d  2 


xxvlii     IxTRODTJCTioN  TO  GREEx\^'icn  Magxetical  Observatioxs,  1866. 

Robinson's  and  other  needles.     But  the  form  of  the   observing  apparatus  is  greatly 
modified,  in  order  to  secure  the  following  objects  : — 

I.  To  obtain  a  microscopic  view  of  the  points  of  the  needles,  as  in  the  instruments 
introduced  by  Dr.  Lloyd  and  Lieut. -General  Sabine. 

II.  To  possess  at  the  same  time  the  means  of  observing  the  needles  while  in  a  state 
of  vibration. 

III.  To  have  the  means  of  observing  needles  of  different  lengths. 

IV.  To  give  an  illumination  to  the  field  of  view  of  each  microscope,  directed  from 
the  side  opposite  to  the  observers  eye,  so  that  the  light  may  enter  past  the  point  of 
the  needle  into  the  object  glass  of  the  microscope,  forming  a  black  image  of  the  needle- 
point in  a  bright  field  of  view. 

V.  To  give  facility  for  observing  by  day  or  night. 

With  these  views,  the  following  form  is  given  to  the  apparatus  : — 

The  needle,  and  the  bodies  of  the  microscopes,  are  inclosed  in  a  square  box.  The 
base  of  the  box,  two  vertical  sides,  and  the  top,  are  made  of  gun-metal  (carefully 
selected  to  insure  its  freedom  from  iron)  ;  but  the  sides  parallel  to  the  plane  of 
vibration  of  the  needle  are  of  glass.  Of  the  two  glass  sides,  that  which  is  next  the 
observer  is  firmly  fixed  ;  it  is  hereafter  called  "  the  graduated  glass-plate."  The  other 
glass  side  can  be  withdrawn,  to  open  the  box,  for  inserting  the  needle,  &c. 

x\n  axis,  whose  length  is  perpendicular  to  the  plane  of  vibration  of  the  needles,  and 
is  as  nearly  as  possible  in  the  line  of  the  axis  of  the  needle,  supported  on  two  bearings 
(of  which  one  is  cemented  in  a  hole  in  the  graduated  glass-plate,  the  other  being  upon 
a  horizontal  bar  near  to  the  agate  support  of  the  needle-axis),  carries  a  transverse  arm, 
about  11  inches  long,  or  rather  two  arms,  projecting  about  Si  inches  on  each  side  of 
the  axis.  Each  of  these  projecting  arms  has  a  long  opening,  or  slot,  about  1  inch 
wide,  extending  from  the  neighbourhood  of  the  center-work  nearly  to  the  end  of  the 
arm.  Through  this  opening  the  tube  of  a  microscope  passes,  in  a  direction  parallel  to 
the  axis  of  the  needle,  and  is  firmly  fixed  by  a  shoulder-bearing  on  one  side  of  the 
arm,  and  a  circular  nut,  working  in  a  thread  cut  upon  the  microscope-tube,  on  the  other 
side  of  the  arm.  The  microscope  can  thus  be  fixed  at  an}^  distance  from  the  central 
axis,  within  the  limits  of  the  length  of  the  projecting  arm.  In  1863,  between 
February  24  and  May  11,  the  slot  for  a  single  moveable  microscope  on  each  side  was 
changed  for  three  fixed  microscopes  on  each  side,  adapted  in  position  to  the  lengths 
of  the  needles  to  be  mentioned  shortly. 

The  microscope-tube  thus  carried  is  not  the  entire  microscope,  but  so  much  as 
contains  the  object-glass  and  the  field-glass.  Upon  the  plane  side  of  the  field-glass 
(which  is  turned  towards  the  object-glass),  a  series  of  parallel  lines  is  engraved  by 
etching  with  fluoric  acid.  The  object-glass  is  so  adjusted  that  the  image  of  the 
needle-point  is  formed  upon  the  plane  side  of  the  field-glass  ;  and  thus  the  parallel  lines 
can  be  used  for  observinc  the  needle  in  a  state  of  vibration  ;  and,  one  of  them  being 
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adopted  as  standard,  the  lines  can  be  used  for  reference  to  the  graduated  circle  (to  be 
mentioned).     All  this  requires  that  there  be  an  eye-glass  also  for  the  microscope. 

The  axis  of  which  we  have  spoken  is  continued  through  the  graduated  glass-plate, 
and  there  it  carries  another  transverse  arm  parallel  to  the  former,  and  generally  similar 
to  it.  In  each  part  of  this  slides  a  short  eye-piece,  carrying  the  eye-glass.  In  1863, 
at  the  time  mentioned  above,  the  slotted  arm  and  moveable  eye-socket  were  changed 
for  an  arm  with  three  sockets  and  eye-glasses.  Thus,  reckoning  from  the  observer's 
eye,  there  are  the  following  parts  : — • 

(1.)  The  eye-glass. 

(2.)  The  graduated  glass-plate  (its  graduations,  however,  not  intervening  in  this 
part  of  the  glass,  the  graduated  circle  being  so  large  as  to  include  all  the  microscopes). 

(3.)  The  field-glass,  on  the  further  surface  of  which  the  parallel  lines  are 
engraved. 

(4.)  The  object-glass. 

(5.)  The  needle. 

(6.)  The  removeable  glass  side  of  the  box. 

(7.)  The  illuminating  reflector,  to  be  described  hereafter. 

The  optical  part  of  the  apparatus  being  thus  described,  we  may  proceed  to  speak  of 
the  graduated  circle. 

The  graduations  of  the  circle  (whose  diameter  is  about  9|  inches)  are  etched  on  the 
inner  surface  of  the  graduated  glass-plate.  These  divisions  (as  well  as  the  parallel 
lines  on  the  field  glasses  of  the  microscopes)  are  beautifully  neat  and  regular,  and  are, 
I  think,  superior  to  any  that  I  have  seen  on  metal.  The  same  piece  of  metal,  which 
carries  the  transverse  arms  supporting  the  microscope  bodies,  carries  also  two  arms 
with  verniers  for  reading  their  graduations.  These  verniers  (being  adapted  to  trans- 
mitted light)  are  thin  plates  of  metal,  with  notches  instead  of  lines.  The  reading  of 
the  verniers  is  very  easy.  The  portion  of  the  axis  which  is  external  to  the  graduated 
glass-plate  (towards  the  observer),  and  which  has  there,  as  already  stated,  two  arms 
for  carrying  the  microscope  eye-glasses,  has  also  two  arms  for  carrying  the  lenses  by 
which  the  verniers  and  glass-plate  graduations  are  viewed.  These  four  arms  are  the 
radii  of  a  circle,  which  can  be  fixed  in  position  by  a  clamp,  attached  to  the  gun-metal 
casing  of  the  graduated  glass-plate,  and  furnished  with  the  usual  slow-motion  screw. 

The  entire  system  of  the  two  arms  carrying  the  microscope-bodies,  the  two  arms 
carrying  the  microscope  eye-glasses,  the  two  arms  carrying  the  verniers,  and  the  two 
arms  carrying  the  reading-glasses  for  the  verniers,  is  turned  rapidly  by  means  of  a 
button  on  the  external  side  of  the  graduated  glass-plate,  or  is  moved  slowly  by  means 
of  the  slow-motion  screw  just  mentioned. 

It  now  remains  only  to  describe  the  illuminating  apparatus.  On  the  outside  of  the 
removeable  glass  plate,  there  are  supports  for  the  axis  of  a  metallic  circle  turning  in 
a  plane  parallel  to  the  plane  of  needle-vibration.  This  circle  has  four  slotted  radii, 
and  in  these  slots  or  openings  there  slide  small  frames  carrying  prismatic  glass 
reflectors,  each  of  which  can  turn  on  an  axis,  in  the  plane  of  the  circle   but  trans- 
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verse  to  the  radius.  Two  of  these  reflectors  are  for  the  purpose  of  sending  light 
through  the  verniers,  and  therefore  are  fixed  in  radial  distance  ;  the  other  two  were 
intended  for  sending  light  past  the  ends  of  the  needle  through  the  microscopes,  and 
therefore  required  adjustment  on  change  of  needle  and  corresponding  change  of  position 
of  microscopes.  In  18t)3  these  were  changed  for  fixed  reflectors,  corresponding  to 
the  fixed  microscopes.  The  circle  was  originally  turned  by  a  small  winch  near  the 
observer's  hand  ;  at  present,  the  winch  is  removed,  as  its  axis  was  found  to  be  slightly 
magnetic.  At  each  observation,  it  is  necessary  to  turn  the  circle  which  carries  the 
reflectors  ;  but  this  is  the  work  of  an  instant. 

The  light  which  illuminates  the  whole  is  a  gas-burner,  in  the  line  of  the  axis  of 
rotation.  Its  rays  fall  upon  the  glass  prisms,  and  each  of  these  is  adjusted,  by  turning 
on  its  axis,  to  throw  the  reflected  light  in  the  required  direction. 

The  whole  of  the  apparatus,  as  thus  described,  is  planted  upon  a  horizontal  plate 
admitting  of  rotation  in  azimuth  :  the  plate  is  graduated  in  azimuth,  and  verniers  are 
fixed  to  the  gun-metal  tripod  stand.  The  gas-pipe  is  led  down  the  central  vertical 
axis,  and  there  communicates  by  a  rotatory  joint  with  the  fixed  gas-pipes. 

The  needles  adapted  for  use  with  this  instrument  are — 

B„  a  plain  needle ~^ 

Bo,  a  plain  needle f        ,       .     ,       , 

f     ,   ,         „       .,      ,.      .,,,.,  > each  9  inches  long. 

B3,  a  loaded  needle  with  adjustible  load I 

B,,  a  needle  whose  plane  passes  through  the  axis  of  the  needle- 

Ci,  a  plain  needle 

C  ,  a  plain  needle .        ,   ^.     ,       , 

;     , , ,    ,     ,  >  each  6  inches  Ions. 

C3,  a  loaded  needle  with  adjustible  load I 

Ci,  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

D„  a  plain  needle "| 

'-'     "  >  each  3  inches  long. 

D3,  a  loaded  needle  with  adjustible  load I 

D„  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

The  needles  constantly  employed  are  B^,  Cj,  Dj,  Bo,  Cj,  D^. 

In  discussing  carefully  the  observations  taken  with  this  instrument  (as  well  as  with 
other  dip-instruments),  great  trouble  was  experienced  in  determining  the  zenith-point 
(or  reading  of  the  vertical  circle  when  the  points  of  the  needle  are  in  the  same  vertical). 
To  remedy  this,  a  "zenith-point-needle"  was  constructed  under  my  instructions  by 
Mr.  Simms;  and  it  was  used  as  need  required  in  1864  and  1865.  It  is  a  flat  bar  of 
brass ;  Avith  pivots  similar  to  those  of  the  dip-needles ;  and  with  three  pairs  of  points 
corresponding  to  the  three  lengths  of  needles  used ;  loaded  at  one  end  so  as  to  take  a 
position  perfectly  definite  with  respect  to  the  direction  of  gravity ;  observed  with  the 
microscopes,  and  reversed  for  another  observation,  exactly  as  the  dip-needles.  For 
each  of  the  different  lengths  of  dip-needles,  the  zenith-point  is  determined  by  observ- 
ation of  that  pair  of  points  of  the  zenith-point-needle  whose  interval  is  the  same  as 
the  length  of  the  dip-needle. 
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Absolute  Measure  of  Horizontal  Magnetic  Force. 

Discordances,  of  which  no  satisfactory  explanation  couid  be  given,  were  at  first  found 
in  the  ordinary  use  of  the  instrument  for  determination  of  dip,  as  well  as  in  the  change 
of  readings  when  a  needle  was  raised  and  lowered,  and  in  the  change  of  readings  when, 
without  raising  the  needle,  the  instrument  was  turned  completely  in  azimuth. 
Between  November  10  and  November  19,  1864,  Mr.  Simms  reground  the  agate  edges  on 
which  the  needle-pivots  rotate ;  and  the  discordances  have  entirely  or  in  great  measure 
disappeared.  The  process  of  regrinding  was  merely  the  following.  A  brass  tool  was 
provided  which  nearly  fitted  the  agates,  and  which  permitted  lengthwise-strokes  but 
scarcely  permitted  cross-strokes;  and  this  tool  carried,  in  succession,  the  different 
powders  required  for  shaping  and  polishing  the  agate  edges.  As  the  edges  were 
pretty  well  shaped,  it  was  scarcely  necessary  to  use  coarse  emery ;  but  fine  emery  was 
used  in  the  tool  to  give  a  final  figure,  and  tin-oxide  to  give  the  ultimate  polish.  The 
process  scarcely  differs  from  that  hy  which  the  edges  had  been  ground  originally ; 
except  that  a  tool  had  formerly  been  used  which  perhaps  admitted  of  too  much  cross- 
stroke,  and  that  rotten-stone  powder  had  been  used  instead  of  tin-oxide. 

The  flat  needles  B,,  C^,  Dj,  were  used  with  the  object  of  determining  whether  any 
part  of  the  discordances  of  results  arose  from  the  position  of  the  principal  plane  of  the 
magnetized  needle.  But  with  the  increased  harmony  of  results,  an  error  showed  itself 
which  is  peculiar  to  their  form.  The  small  flexure  of  the  needle,  produced  by  the 
resolved  part  of  gravity  in  the  direction  perpendicular  to  the  needle's  length,  changes 
the  position  of  its  centre  of  gravity  in  such  a  manner  that  the  action  of  gravity  is 
necessarily  opposed  to  that  of  the  magnetic  vertical  force ;  and  thus  the  apparent  dip 
is  made  too  small.  This  error  is  perhaps  insensible  in  the  3-inch  needle  D,.,  but  it  is 
visible  in  the  6-inch  needle  C^,  and  conspicuous  in  the  9-inch  needle  B^.  In  the  tables 
of  results,  therefore,  while  I  have  included  all  the  separate  results  from,  these  needles, 
I  have  omitted  them  in  the  formation  of  means.  After  1865,  July,  the  flat  needles  were 
not  used  for  dip  observations. 

Needles  Cj  and  Di,  which  had  been  removed  by  Mr.  Simms  on  186.5,  December  30, 
were  returned  on  1866,  January  25. 

§  10.    Observations  for  the  absolute  Measure  of  the  Horizontal  Force  of  Terrestrial 
Magnetism. 

In  the  spring  of  1861,  a  Unifilar  Instrument,  similar  in  all  respects  (as  is  under- 
stood) to  those  used  in  and  issued  by  the  Kew  Observatory,  was  procured  by  the 
courteous  application  of  Lieut.-General  Sabine,  from  the  makers,  Messrs,  J.  T.  Gibson 
and  Son ;  and  after  having  been  subjected  to  the  usual  examinations,  at  the  Kew 
Observatory,  for  determination  of  its  constants  (for  which  I  am  indebted  to  the 
kindness  of  Balfour  Stewart,  Esq.),  was  mounted  at  the  Royal  Observatory.  Obser- 
vations with   this   instrument   commenced  on   1861,    June  II,   and  were   continued 


a:xa;ii      Introduction  to  Greenwicu  Magnetical  Observations,  186G. 

through  the  year ;  and,  after  some  slight  modifications  of  its  verniers,  it  is  still 
maintained  iu  use  (1868). 

The  deflected  magnet  (whose  use  is  merely  to  ascertain  the  proportion  which  the 
power  of  the  deflecting  magnet  at  a  given  distance  bears  to  the  power  of  terrestrial 
magnetism)  is  3  inches  long,  carrying  a  small  plane  mirror.  The  deflecting  magnet  is 
4  inches  long ;  it  is  a  hollow  cylinder,  carrying  in  its  internal  tube  a  collimator,  by 
means  of  which  its  time  of  vibration  is  observed  in  another  apparatus.  The  frame 
which  supports  the  suspension-piece  of  the  deflected  magnet  carries  also  the  telescope 
directed  to  the  magnet-mirror ;  it  rotates  round  the  vertical  axis  of  a  horizontal 
graduated  circle  whose  external  diameter  is  10  inches.  The  deflecting  magnet  is 
always  placed  on  the  E.  or  W.  side  of  the  deflected  magnet,  with  one  end  towards  the 
deflected  magnet.  In  the  reduction  of  the  observations,  the  precepts  contained  in 
the  Skeleton  Form  prepared  by  the  Kew  Observatory  have  received  the  strictest 
attention. 

The  following  is  the  explanation  of  the  method  of  reduction. 

The  distance  of  the  centers  of  the  deflected  and  deflecting  magnet  being  known,  it  is 
supposed  (from  observations  made  at  Kew,  of  which  the  details  have  not  reached  me) 
that  the  magnetism  of  the  deflecting  magnet  is  so  altered  by  induction  that  the 
following  multipliers  ought  to  be  used  in  computing  the  Absolute  Force : — 


distance 

•o 

•2 

•3 

•4 
•5 

foot, 

factor 

is 

I  -oooSl 

•00023 

I  -oooiS 
I  -00014 

I  -GOO  I  I 

1  -ooocg 

The  correction  of  the  magnetic  power  for  temperature  f^  of  Fahrenheit,  reducing  all 
to  35°  of  Fahrenheit,  is 

o -000131261  (^0—35)  +0-000000259  (^0—35)' 
Ai  is  Jj (distance)'  X  sine  deflection,  corrected  by  the  two  last-mentioned  quantities,  for 
distance   1   foot ;   A,,  is  the  similar  expression  for  distance   1  •  3  foot ;   A'.,  is      J    . 

P  is  t'^-a'  •       -^    mean   value    of   P   is    adopted    from    various    observations  ;    then 
^=A,  X  (1  -  y)  for  smaller  distance,  or  =  A^  x  ^1  _  ^^\  for  larger  distance.     The 

mean  of  these  is  usually  adopted  for  the  true  value  of  ^-. 

For  computing  the  value  of  mXfrom  observed  vibrations,  it  is  necessary  to  know  K, 
the  moment  of  inertia  of  the  magnet  as  mounted.  The  value  of  log.  tt-K  furnished  by 
Mr.  Stewart  is  1-66073  at  temperature  30°  and  1-66109  at  temperature  90°.  Then, 
puttino-  Tfor  the  time  of  the  magnet's  vibration  as  corrected  for  induction,  tempera- 
true,  and  torsion-force,  the  value  of  niX  is  =  7^  From  the  combination  of  this 
value  of  viX  with  the  former  value  of  y,  m  and  X  are  immediately  found. 
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It  appears,  from  a  comparison  of  observations  given  in  the  Introduction  to  the 
Magnetical  and  Meteorological  Obsiervatiom,  1862,  that  the  determinations  with  the 
Old  Instrument  (in  use  to  1861)  ought  to  be  diminished  by  y|.  part,  to  make  them 
comparable  with  those  of  the  Kew  Unifilar. 

The  computation  of  the  values  of  m  and  X  has.  to  the  year  1857,  been  made  in 
reference  to  English  measure  only,  using  the  foot  and  the  grain  as  the  units  of  length 
and  weight ;  but,  for  comparison  with  foreign  observations  of  the  Absolute  Intensity 
of  Magnetism,  it  is  desirable  that  X  should  be  expressed  also  in  reference  to  French 
measure,  in  terms  of  the  millimetre  and  milligramme.  If  an  English  foot  be  supposed 
equal  to  a  times  the  millimetre,  and  a  grain  be  equal  to  ^  times  the  milligramme,  then 
it  is  seen  that,  for  the  reduction  of  j^  and  mX  to  French  measure,  these  must  be 
multiplied  by  a^  and  a"/3  respectively.  Hence  X^  must  be  multiplied  by  ^,  and  X 
by  A/  f-  Assuming  that  the  metre  is  equal  to  39-37079  inches,  and  the  gramme 
equal  to  15-43249  grains,  log.  -y/I  will  be  found  to  be  =  9"6637805,  and  the  factor 
for  reducing  the  English  values  of  X  to  French  values  will  be  0 '  46108  or  2^15^.  The 
values  of  X  in  French  measure  thus  derived  from  those  in  English  measure  are  given 
in  the  proper  table. 

§    11.   Ex-planation  of  the  Tables  of  Indications  of  the  Magnetometers . 

The  Indications  are  derived  entirely  from  the  measures  of.  the  ordinates  of  the 
Photographic  Curves,  except  in  a  few  instances  in  which  the  results  are  marked  with 
an  asterisk,  in  which  case  the  results  are  those  given  by  eye-observations,  usually 
because  the  photographic  process  has  failed. 

Telescope-observations  of  the  Magnetometers  have  usually  been  made  four  times 
every  day,  except  on  Sundays,  on  which  days  two  or  three  observations  only  have 
been  taken ;  but,  though  these  observations  are  employed  in  forming  the  base  lines  on 
the  photographic  sheets,  their  immediate  results  arc  not  necessarily  given  in  the 
Tables. 

For  each  photographic  record,  a  new  base-line,  representing  a  convenient  reading  in 
round  numbers  of  the  element  to  which  it  applies,  has  been  drawn  on  the  sheet. 
Then  the  Assistant,  who  is  charged  with  the  translation  of  the  curve-ordinates  into 
numbersj  remarks  the  salient  points  of  the  curve,  or  the  points  which  if  connected  by 
straight  lines  would  produce  a  polygon  not  sensibly  differing  from  the  photographic 
curve  ;  to  each  of  these  he  applies  the  pasteboard  scale  proper  for  the  element  under 
consideration ;  the  base  of  the  pasteboard  scale  determines  the  time  on  the  time-scale^ 
and  the  reading  of  the  pasteboard  scale  for  the  point  of  the  photographic  curve  gives 
the  quantity  which  is  to  be  added  to  the  value  for  the  new  base-line.  The  ordinate>- 
rcading  so  formed  is  printed  without  alteration  in   the  Tables.     It  is  particularly  to  be 
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remarked  that  the  indications  for  horizontal  force  and  vertical  force  are  not  corrected 
for  temperature. 

In  measuring  the  ordinates  of  the  Vertical  Force  Curves,  the  same  difficulty  that  is 
mentioned  in  preceding  volumes  has  still  occasionally,  though  rarely,  been  felt. 
Apparently  without  cause,  the  curve  is  dislocated ;  one  part  being  raised  above  or 
depressed  below  the  contiguous  part,  in  the  direction  of  the  ordinate,  usually  by  small 
quantities.  In  all  cases  the  displacement  is  accompanied  by  vibration,  the  original 
position  being  at  the  extremity  of  the  arc  of  vibration,  and  the  new  position  being  at 
its  center  ;  showing  that  there  has  been  no  want  of  delicacy  in  the  movement,  and  that 
the  change  is  precisely  the  same  as  would  be  caused  by  the  quiet  application  of  a  small 
weight  upon  one  end  of  the  magnet. 

In  translating  the  ordinates  into  numbers  on  these  occasions,  two  ordinates  have 
been  taken  for  the  same  abscissa  ;  these  are  connected,  in  the  printed  Indications,  by 
a  brace,  and  the  difference  of  the  numbers  indicates  the  amount  of  the  disturbance. 

§   12.    Wires  and  Photographic  self-registering  Apparatus  for  continuous  Record  of 

Spontaneous  Terrestrial  Galvanic  Currents. 
In  order  to  obtain  an  exhibition  of  the  spontaneous  galvanic  currents  which  in  some 
measure  are  almost  alwaj's  discoverable  in  the  earth,  and  which  occasionally  are  very 
powerful,  it  was  necessary  to  extend  two  insulated  wires  from  an  earth  connexion  at 
the  Royal  Observatory,  in  two  directions  nearly  at  right  angles  to  each  other,  to 
considerable  distances,  where  they  would  again  make  connexion  with  the  earth.  By 
the  kindness  of  the  Directors  of  the  South  Eastern  Railway  Company,  to  whom  the 
Royal  Observatory  has  on  several  occasions  been  deeply  indebted,  two  connexions  are 
made ;  one  to  a  station  near  Dartford,  at  the  direct  distance  91  miles  nearly,  in  azimuth 
(measured  from  North,  to  East,  South,  West),  102°  astronomical  or  122°  magnetical, 
the  length  of  the  connecting  wire  being  about  15|  miles ;  the  other  to  a  station  near 
Croydon,  at  the  direct  distance  8  miles,  in  azimuth,  209°  astronomical,  or  229°  magnetical, 
the  length  of  the  connecting  wire  being  about  10^  miles.  At  these  two  stations 
connexion  is  made  with  earth.  The  details  of  the  course  are  as  follows.  The  wires 
are  soldered  to  a  water  pipe  in  the  Magnetic  Ground  at  the  Royal  Observatory. 
Thence  they  enter  the  Magnetic  Basement,  and  pass  through  the  photographic  self- 
registering  apparatus  (to  be  shortly  described).  From  it  they  are  led  up  the  electro- 
meter mast  to  a  height  exceeding  50  feet,  and  thence  they  are  swung  across  the  grounds 
to  a  chimney  above  the  Octagon  Room.  They  descend  thence,  and  are  led  to  a 
terminal  board  in  the  Computing  Room,  to  which  an  intermediate  galvanometer  can 
be  attached  for  eye-observation  of  the  currents.  From  this  point  they  are  led  to  the 
"  Battery  Basement,"  and,  with  other  wires,  pass  under  the  Park  to  the  Greenwich 
Railway  Station,  and  upon  the  telegraph  poles.  One  wire  branches  off  at  the  junction 
with  the  North  Kent  Railway  to  Dartford,  the  other  at  the  junction  with  the  Croydon 
Branch  Railway  to  Croydon.  At  both  places  their  connexion  with  earth  is  made  by 
soldering  to  waterpipes,  as  at  the  Royal  Observatory. 


Apparatus  for  Spontaneous  Terrestrial  Galvanic 

Currents  :  Standard  Barometer.  xxxv 

The  apparatus  for  receiving  the  effects  of  the  galvanic  currents  consists  essentially 
of  two  magnetic  needles  (one  for  each  wire),  each  suspended  by  a  hair  so  as  to  vibrate 
horizontally  within  a  galvanic  coil,  exactly  as  in  the  ordinary  speaking  telegraph  ;  these 
coils  being  respectively  in  the  courses  of  the  two  long  wires.  A  current  of  one  kind, 
in  either  wire,  causes  the  corresponding  needle  to  turn  itself  through  an  angle  nearly 
proportioned  to  the  strength  of  the  current,  in  one  direction  ;  a  current  of  the  opposite 
kind  causes  it  to  turn  in  the  opposite  direction.  These  turnings  are  registered  by  the 
following  apparatus. 

The  carrier  of  each  magnet  carries  also  a  small  plane  mirror,  which  receives  all  the 
azimuthal  motions  of  the  magnet.  The  light  of  a  gas-lamp  passes  through  a  minute 
aperture,  and  shines  upon  it ;  the  divergent  pencil  is  converted  into  a  convergent  pencil 
by  refraction  through  crossed  cylindrical  lenses  (with  axes  vertical  before  the  pencil 
reaches  the  mirror,  and  with  axes  horizontal  where  the  pencil  is  received  from  the 
mirror),  which,  under  the  circumstances,  were  more  convenient  than  spherical  lenses. 
A  spot  of  light  is  thus  formed  upon  the  photographic  paper  wrapped  upon  a  cylinder 
of  ebonite,  which  is  covered  by  a  glass  cylinder,  and  made  to  rotate  in  twenty-four 
hours  by  clock-work,  exactly  as  for  the  register  of  the  magnetic  elements.  As  in  the 
case  of  declination  and  horizontal-force,  the  two  earth  currents  make  their  registers 
upon  opposite  sides  of  the  same  barrel,  and  upon  different  parts  of  the  sheet ;  the  same 
gaslight  serving  for  the  illumination  of  both. 

A  portion  of  a  base-line  for  either  record  is  obtained  at  any  time  by  simply  breaking 
the  galvanic  communication. 

The  photographic  records  have  been  regularly  made  since  1865,  March  15.  Seven- 
teen days  have  been  selected  for  special  examination,  and  for  these  the  equivalent 
galvanic  currents  in  the  north  and  west  directions  have  been  computed,  and  their 
effects  in  producing  apparent  magnetic  disturbances  in  the  west  and  north  directions 
have  been  inferred.  They  correspond  almost  exactly  with  those  indicated  by  the 
magnetometers.  The  discussion  of  these  has  been  communicated  to  the  Royal 
Society. 

§  13.  Standard  Barometer. 

The  Barometer  is  a  standard,  by  Newman,  mounted  in  1840.  It  is  fixed  on  the 
South  wall  of  the  West  arm  of  the  Magnetic  Observatory.  The  graduated  scale 
which  measures  the  height  of  the  mercury  is  made  of  brass,  and  to  it  is  affixed  a  brass 
rod,  passing  down  the  inside  of  one  of  the  upright  svipports,  and  terminating  in  a 
conical  point  of  ivory ;  this  point  in  observation  is  made  just  to  touch  the  surface  of 
the  mercury  in  the  cistern,  and  the  contact  is  easily  seen  by  the  reflected  and  the 
actual  point  appearing  just  to  meet  each  other.  The  rod  and  scale  are  made  to  slide 
up  and  down  by  means  of  a  slow-motion  screw.     The  scale  is  divided  to  0"'05. 

The  vernier  subdivides  the  scale  divisions  to  0'"002  ;  it  is  moved  by  a  slow-motion 
screw,  and  in  observation  is  adjusted  so  that  the  ray  of  light,  passing  under  the  back 
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and  front  of  the  scmi-cylindricul  plate  carried  by  the  vernier,  is  a  tangent  to  the 
highest  part  of  the  convex  surface  of  the  mercury  in  the  tube. 

The  tube  is  0'°  565  in  diameter ;  the  correction  for  the  effect  of  capillary  attraction 
is  therefore  only  +  0"'002.     The  cistern  is  of  glass. 

At  the  bottom  of  the  instrument  are  three  screws,  turning  in  the  fixed  part  of  the 
support,  and  acting  on  the  piece  in  which  the  lower  pivot  of  the  barometer-frame  turns, 
for  adjustment  to  verticality :  this  adjustment  is  examined  weekly. 

The  readings  of  this  barometer,  until  1866,  August  20'\  0'',  are  considered  to  be 
coincident  with  those  of  the  Royal  Societ^^'s  flint-glass  standard  barometer.  On  that 
day  a  change  was  made  in  the  barometer.  It  had  been  remarked  that  the  slow-motion- 
screw  at  the  bottom  of  the  sliding  rod  (for  adjusting  the  ivory  point  to  the  surface  of 
the  mercury  in  the  cistern)  was  partly  worn  away :  and  on  August  20  the  sliding  rod 
was  removed  from  the  barometer  by  Mr.  Zambra  to  remedy  this  defect.  It  was 
restored  on  August  30'',  3''.  Before  the  removal  of  the  sliding  rod,  barometric  compa- 
risons had  been  made  with  a  standard  barometer  the  property  of  Messrs.  Murray  and 
Heath,  and  with  two  barometers,  Negretti  and  Zambra,  Nos.  646  and  647.  While 
the  sliding  rod  of  the  Greenwich  standard  was  removed,  Negretti  and  Zambra  647  was 
used  for  daily  observations.  After  the  new  equipment  of  the  standard  barometer, 
another  series  of  comparisons  with  the  same  barometers  was  made :  from  which  it  was 
found  (the  three  auxiliaries  giving  accordant  results)  that  the  readings  of  the  barometer, 
in  its  new  state,  required  a  correction  of  —  0'"-006.  This  is  applied  in  the  printed 
observations  commencing  with  August  30. 

All  observations  of  this  barometer  have  been  corrected  for  the  difference  of  tempera- 
ture of  the  mercury  in  the  tube  at  the  time  of  observation  from  32°,  by  the  application 
of  the  corrections  contained  in  the  table  for  barometers  whose  scales  are  engraved  upon 
a  rod  of  brass  reaching  from  the  level  of  the  mercury  to  the  vernier.  (  See  the  report 
of  the  Committee  of  Physics  and  Meteorology  approved  by  the  Royal  Society.) 

The  height  of  the  cistern  above  the  mean  level  of  the  sea  is  159  feet.  This  element 
is  founded  upon  the  determination  of  Mr.  Lloyd,  in  the  PJiil.  Trans.,  1831  ;  the  eleva- 
tion of  the  cistern  above  the  brass  piece  inserted  in  a  stone  in  the  transit-room  (to 
which  Mr.  Lloyd  refers)  being  5".2"\ 

The  barometer  has  been  read  at  21'\  0'',  3'',  9''  (astronomical),  on  every  day,  except- 
ing on  Sundays,  and  on  Good  Friday  and  Christmas  Day,  on  which  days  fewer  obser- 
vations have  been  taken.  Every  reading  has  been  reduced  to  the  reading  which  would 
have  been  obtained  at  the  temperature  32°  of  the  mercury  and  scale,  by  application 
of  the  correction  given  in  Table  II.  (pages  82  to  87)  of  the  Report  of  the  Committee 
of  Physics  of  the  Royal  Society.  The  mean  of  the  reduced  readings  has  then  been 
taken  for  each  civil  day,  and  finally  converted  into  mean  daily  reading,  by  application 
of  the  correction  inferred  from  Mr.  Glaisher's  paper  in  the  Philosophical  TransaclionSy 
1848,  Part  I,  Table  I,  page  127. 

In  the  printed  record  of  the  barometrical  and  all  other  meteorological  observations, 
the  day  is  to  be  understood,  generally,  as  defined  in  civil  reckoning. 


Photographic  Barometer  ;  Dry-Bulb  and  Wet-Bulb  Thermometers,  awxvii 

§  14.  Phofofrn/phic  self-registering  Apparatus  for  continuous  Record  of  the  Readings 
of  the  Barometer. 

The  Photographic  self-registering  Apparatus  for  continuous  Record  of  Magnetic 
Vertical  Force  is  furnished  (as  has  been  stated)  with  a  vertical  cylinder  covered  with 
photographic  paper  and  revolving  in  24  hours.  North  of  the  surface  of  this  cylinder,  at 
the  distance  of  about  30  inches,  is  a  large  syphon  barometer,  the  bore  of  the  upper 
and  lower  extremities  of  its  arms  being  about  Tl  inch.  A  glass  float  partly  immersed 
in  the  quicksilver  of  the  lower  extremity  is  partially  supported  by  a  counterpoise  acting 
on  a  light  lever  (which  turns  on  delicate  pivots),  so  that  the  wire  supporting  the  float  is 
constantly  stretched,  leaving  a  definite  part  of  the  weight  of  the  float  to  be  supported 
by  the  quicksilver.  This  lever  is  lengthened  to  carry  a  vertical  plate  of  opaque  mica 
with  a  small  aperture,  whose  distance  from  the  fulcrum  is  nearly  eight  times  the  distance 
of  the  point  of  attachment  of  the  float  wire,  and  whose  movement,  therefore,  is  nearly 
four  times  the  movement  of  the  column  of  a  cistern-barometer.  Through  this  hole 
the  light  of  a  lamp,  collected  by  a  cylindrical  lens,  shines  upon  the  photographic  paper. 

The  scale  of  time  is  established  by  means  of  occasional  interruptions  of  the  light, 
and  the  scale  of  measure  is  established  by  comparison  with  occasional  eye-observations. 

This  barometer  was  brought  into  use  in  1848,  but  its  indications  were  not  satis- 
factory till  the  mercury  was  boiled  in  the  tube  by  Messrs.  Negretti  and  Zambra  on 
1853,  August  18,  since  which  time  they  have  appeared  unexceptionable.  Results  of 
the  indications  are  printed  in  the  Maxima  and  Minima  of  the  Barometer,  near  the  end 
of  the  Meteorological  Results. 

§  15.   Thermometers  for  ordinary  Observation  of  the  Temperature  of  the  Air  and 
Evaporation. 

The  Dry-Bulb  Thermometer,  the  Wet-Bulb  Thermometer,  the  Maximum  Self- 
Registering  Thermometers,  both  dry  and  wet,  and  the  Minimum  Self- Registering 
Thermometers,  dry  and  wet,  all  for  determination  of  the  temperature  of  the  air  and 
of  evaporation,  are  mounted  on  a  revolving  frame  whose  fixed  vertical  axis  is  planted 
in  the  ground.  From  the  year  1846  to  1863  the  post  forming  the  vertical  axis  was 
about  23  feet  south  (magnetic)  of  the  S.S.E.  angle  of  the  south  arm  of  the  Magnetic 
Observatory  ;  in  1863  it  was  moved  to  a  position  about  35  feet  south  (astronomical) 
of  the  south  angle.  A  frame  revolves  on  this  post,  consisting  of  a  horizontal  board 
as  base,  of  a  vertical  board  projecting  upwards  from  it  connected  with  one  edge  of  the 
horizontal  board,  and  of  two  parallel  inclined  boards  (separated  about  three  inches) 
connected  at  the  top  with  the  vertical  board,  and  at  the  bottom  with  the  other  edge 
of  the  horizontal  board.  The  outer  inclined  board  is  covered  with  zinc.  The  air 
passes  freely  between  all  these  boards. 

The  dry  and  wet-bulb  thermometers  are  attached  to  the  outside,  and  near  the 
center  of  the  vertical  board;  the  maximum  and  miniauuu  thermometers  for  air  towards 
one  vertical  edge,  and  those  for  evaporation  towards  the  other  vertical  edge,  with  their 
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bulbs  at  almost  the  same  level,  and  near  to  those  of  the  dry  and  wet-bulb  thermo- 
meters ;  their  bulbs  are  about  4  feet  above  the  ground  and  projecting  from  2  inches 
to  3  inches  below  the  horizontal  board.  Above  the  thermometers  is  a  small  projecting 
roof  to  protect  them  from  rain.  The  frame  is  always  turned  with  the  inclined  side 
towards  the  sun.     It  is  presumed  that  the  thermometers  are  thus  sufficiently  protected. 

The  graduations  of  all  the  thermometers  used  in  the  Royal  Observatory  rest 
fundamentally  upon  those  of  a  Standard  Thermometer,  the  property  of  Mr.  Glaisher, 
which  derives  its  authority  from  comparison  with  original  thermometers  constructed 
by  the  late  Rev.  R.  Sheepshanks  about  the  j^ears  1840-1843,  in  the  course  of  his 
preparations  for  the  construction  of  the  National  Standard  of  Length.  The  whole  of 
the  radical  determinations  of  Freezing  Point,  Boiling  Point,  and  Subdivision  of  Volume 
of  Tube,  were  made  by  Mr.  Sheepshanks  with  the  utmost  care  :  it  is  believed  that  these 
were  the  first  original  thermometers  that  had  been  constructed  in  England  for  many 
years.  Mr.  Glaisher's  thermometer  has  been  adopted  as  the  standard  of  reference  for 
all  the  thermometers  used  in  the  Royal  Observatory  since  1840. 

The  Dry-Bulb  Thermometer  is  by  Newman.  The  corrections  required  for  its 
readings,  as  found  by  comparison  with  the  standard  above-mentioned,  are  as 
follows : — 

Between    8  and  1 1  subtract  o  •  4 

1 2  and  ig  o'5 

20  and  24.  o'6 

25  and  3o  0*7 

3 1  and  ij  o o'8 

38  and  44  o  •  9 

45  and  52  i  "o 

53  and  Sg  i  •  i 

60  and  64  I  ■  2 

65  and  68  i-3 

6g  and  71  i  •  4 

72  and  74  I '  5 

75  and  77  16 

78  and  79  1-7 

80  and  82  1-8 

83  and  84  19 

85  and  86  2  •  o 

87  and  go  2  "  i 

gi  and  g5  2  ■  2 

g6  and  1 00  2  •  3 

1  o  I  and  1  o  ^  2*4 

The  wet-bulb  thermometer,  with  pea-bulb,  by  Negretti  and  Zambra  No.  764,  was 
used  until  1866,  January  l/*^.  21''. 

January  18''.  0'',  a  new  thermometer  by  Negretti  and  Zambra,  with  a  bulb  of  the 
same  size  as  that  of  the  dry -bulb  thermometer,  was  brought  into  use. 


Dbt-Bulb  and  Wet-Bulb  Thermometeus  :  Dew  Point.  xa;xia: 

The  coirections  required  to  the  readings  of  this  thermometer  are — 

Between  32  and    49 o  •  o 

5o  and    81  add  o  ■  2 

82  and    91  o'o 

92  and  io5  subtract  o  ■  2 

Dry-bulb  and  wet-bulb  thermometers,  with  pea-bulbs  and  porcelain  scales, 
Negretti  and  Zambra  795,  are  also  mounted  on  the  roof  of  the  library,  4  feet  above 
the  leads  and  22  feet  above  the  ground. 

The  corrections  for  index  error  for  these  thermometers  are — 

Dry  bulb : 

Between  02  and    54  o  •  o 

55  and  102    add  o  ■  2 

Wet  bulb  : 

Between  32  and    70   add  o-  2 

7 1  and    83   o  •  i 

84  and  102    o  ■  o 

1866,  August  8**.  9''-  These  thermometers  (No.  795)  and  stand  were  blown  over 
by  the  wind.     The  thermometers  were  broken. 

1866,  September  1*^.  O*".  New  dry-bulb  and  wet-bulb  thermometers  (Negretti  and 
Zambra  No.  1179)  were  set  up  on  the  roof  of  the  Library.  These  thermometers  are 
similar  to  those  broken  on  August  S'^.  9"'-  No  corrections  are  applied  to  the  readings 
of  thermometers  No.  1179- 

The  eye-readings  of  the  dry-bulb  and  wet-bulb  thermometers  have  usually  been 
taken  at  the  hours  (astronomical  reckoning)  21'',  0'',  3'',  9''j  and  corrected  by  appli- 
cation of  the  numbers  given  above. 

They  are  not  printed  in  the  present  volume. 

The  dew-point  has  been  inferred  exclusively  from  the  simultaneous  observations  of 
the  dry-bulb  and  wet-bulb  thermometers,  by  multiplying  the  difference  between  the 
readings  of  these  thermometers  by  a  factor  peculiar  to  the  temperature  of  the 
air,  and  subtracting  the  product  from  the  reading  of  the  dry-bulb  thermometer. 
These  factors  have  been  found  by  Mr.  Glaisher  from  the  comparison  of  a  great 
number  of  dew-point  determinations,  obtained  by  use  of  Daniell's  hygrometer,  with 
simultaneous  observations  of  dry-bulb  and  wet-bulb  thermometers.  The  first  part  of 
this  investigation  was  published  in  full,  in  the  volume  of  Magnetlcal  and  Meteoro- 
logical Observations  ior  1844,  pages  67-72 ;  it  was  based  upon  all  the  observations 
made  up  to  that  time.  Subsequently,  the  comparison  was  extended  to  include  all  the 
simultaneous  observations  of  these  instruments  made  at  the  Royal  Observatory, 
Greenwich,  from  1841  to  1854,  with  some  observations  taken  at  high  temperatures 
in  India,  and  others  at  low  and  medium,  temperatures  at  Toronto.  The  results  at  the 
same  temperature  were  found  to  be  the  same  at  these  different  localities,  so  far  as 
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the  climatic  circumstances  permitted  comparison.  (See  Glaisher's  Hygrometrical 
Tables,  4th  Edition).  The  following  table  exhibits  the  result  of  the  entire  comparison  ; 
it  has  been  used  in  forming  the  dew-points  in  the  present  volume. 

Table  of  Factohs  by  which  the  Difference  of  Readings  of  the  Dry-Bulb  and  Wet-Bcli'.  Ther- 
mometers is  to  be  ^luLTiPLiED  in  order  to  produce  the  Difference  between  the  Readings  of  the 
Dry-Bulb  and  Dew-Point  Tuekjiometers. 


Reading  of 

Reading  of 

Reading  of 

Reading  of 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb          Factor.  | 

Thermometer. 

Thermometer. 

' 

Thermometer. 

Thermometer. 

10 

8-78 

i3, 

3oi 

56 

1-94 

79                  ' 

69 

I  I 

8-78 

34 

2-77 

57 

1-92 

80                  I 

68 

12 

8-78 

35 

2-6o 

58 

1-90 

81                   I 

68 

i3 

8-77 

36 

2-5o 

59 

1-89 

82                  I 

67 

H 

8-76 

^7 

2-42 

60 

1-88 

83                  1 

67 

i5 

8-75 

38 

2-36 

61 

1-87 

84 

66 

i6 

8-70 

39 

2-32 

62 

1-86 

85                 I 

65 

17 

•862 

40 

2-29 

63 

1-85 

86                I 

65 

18 

8-5o 

41 

2 -26 

64 

1-83 

87 

64 

19 

8-34 

42 

2-23 

65 

1-82 

88                 I 

64 

20 

8-14 

43 

2 '20 

66 

i-8i 

89                 I 

63 

21 

7-88 

44 

2-18 

67 

I -80 

90                 I 

63 

22 

7 '60 

45 

216 

68 

1-79 

91                I 

62 

23 

7-28 

46 

214 

69 

1-78 

92                I 

62 

24 

6"92 

47 

2-12 

70 

'■77 

93 

61 

25 

6-53 

48 

2-IO 

71 

.•76 

94                I 

60 

26 

6-o8 

49 

2-08 

72 

1-75 

95                I 

60 

27 

5-6i 

5o 

2 -06 

73 

I  "74 

96                I 

59 

28 

5-12 

5i 

2-04 

74 

1-73 

97               I 

59 

2q 

4-63 

52 

2-02 

75 

1-72 

98 

58 

3o 

4-i5 

53 

2 '00 

76 

1-71 

99               I 

58 

3i 

3-70 

54 

1-98 

77 

1-70 

100                I 

37 

32 

3-32 

55 

1-96 

78 

1-69 

The  maximum  self-registering  thermometer  is  a  mercurial  thermometer,  of  the 
construction  invented  by  Messrs.  Negretti  and  Zambra.  There  is  a  small  detached 
piece  of  glass  in  the  tube,  just  above  a  bent  part  of  the  tube  (near  the  bulb),  through 
which  the  piece  of  glass  cannot  pass  down.  The  column  of  mercury  in  rising  lifts 
the  glass  up  and  passes  freely ;  but  in  descending  it  is  unable  to  pass  the  glass,  and 
the  lower  mass  of  mercury  descends,  leaving  a  vacant  space  below  the  glass,  and 
leaving  a  portion  of  the  mercury  above  it.  The  piece  of  glass  operates  as  an  efficient 
valve.     The  corrections  to  the  readings  of  this  thermometer  are  as  follows  : — 


Between  32  and    04   subtract  o-3 

54  and     72    o  •  2 

72  and     80    o'l 

80  and    93   o'o 

add  o • I 


93  and 
96  and 


99  and  102 o'^ 
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There  is  a  similar  thermometer  tor  the  maximum  wet-bulb  reading  (Negretti   and 
Zambra  No.  IQS)  :  the  corrections  to  its  readings  are — 

Between  32  and    36   subtract  o  -4 

36  and  loi    o-6 

On  1866,  May  9,  the  maximum  wet  thermometer  (Negretti  and  Zambra  No.  I98) 
was  found  out  of  order. 

On  May  18,  the  maximum  thermometer  (Browning  No.  1170)  was  mounted  in  its 
place,  and  was  kept  in  use  till  May  25. 

On  May  25,  a  new  maximum  thermometer  (Negretti  and  Zambra  No.  7892)  was 
brought  into  use. 

On  August  15"*.  21^  the  maximum  thermometer  (Negretti  and  Zambra  No.  7892) 
was  broken. 

On  August  24''.  21''.  a  new  maximum  thermometer  (Negretti  and  Zambra  No.  7537) 
was  brought  into  use,  and  was  used  throughout  the  remainder  of  the  year. 

No  corrections  are  applied  to  readings  of  Browning  No.  1170;  Negretti  and 
Zambra  No.  7892  ;  and  Negretti  and  Zambra  No.  7537. 

The  minimum  self-registering  thermometers  are  alcohol  thermometers,  of  the  con- 
struction known  as  Rutherford's.  A  sliding  glass  index  allows  the  alcohol  in  risin"-  to 
pass  above  it,  but  is  drawn  down  by  the  peculiar  action  of  the  bounding  surface  of  the 
fluid  when  it  sinks.  The  readings  of  that  which  gives  the  minimum  temperature  of 
the  air  require  the  following  corrections,  viz.  : — 

Below-      12   add  o  •  2 

Between  1 3  and  18    o3 

1 9  and  25   04 

26  and  35 o'5 

06  and  39   06 

40  and  43   c  •  7 

44  and  47    0-8 

48  and  5o   09 

5i'and54   10 

55  and  57    i  •  i 

58  and  61    12 

62  and  64   1-3 

65  and  67    14 

68  and  70   15 

71  and  74   1-6 

75  and  77    1-7 

78  and  80   1-8 

The  readings  of  the  minimum  wet-bulb  thermometer  require  the  following 
corrections : — 

Between  3i  and  37    add  i -o 

37  and  78    o'7 
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The  mean  daily  values  of  dry  thermometer  in  the  printed  columns  are  found  by 
combining  two  results  derived  from  different  sources.  The  first  and  simpler  result 
is  the  mean  of  the  maximum  and  minimum,  corrected  by  a  small  quantity  depending 
on  the  month,  given  in  Table  III.  of  Mr.  Glaisher's  paper  in  the  Philosophical 
Transactions,  1848,  page  130.  The  second  result  is  formed  by  taking  the  means  of 
the  four  eye-observations  at  21^  0^  S^,  9^  and  applying  a  correction  thus  investigated. 
The  daily  range  being  found  by  taking  the  difference  between  the  maximum  and 
minimum,  this  daily  range  is  multiplied  by  the  mean  of  the  factors  in  Table  IV. 
of  Mr.  Glaisher's  paper  before  mentioned  corresponding  to  the  hours  of  observation  ; 
the  application  of  tliis  correction  to  the  mean  of  the  eye-observations  gives  the 
second  result.  (It  is  evident  that  this  process  is  applicable  to  any  number  of  eye- 
observations.)  These  two  results  are  then  combined  to  form  a  mean,  weights  being 
given  proportional  to  the  number  of  observations  contributing  to  each  result. 

For  the  mean  daily  value  of  dew  point,  the  usual  process  is, — by  observing  the 
difference  between  dry  and  wet  thermometers,  and  by  use  of  the  table  of  factors  printed 
in  page  xl.  above,  to  form  the  difference  between  air-temperature  and  dew  point  at 
each  of  the  hours  of  reading  ;  to  take  the  mean  of  the  deduced  dew-points,  and  to  apply 
a  correction  which  is  the  mean  of  the  corrections  in  Mr.  Glaisher's  Table  VIII.  for  the 
several  hours  of  observation.  Sometimes,  however,  the  following  process  is  used. 
The  correction  for  diurnal  range  applicable  to  the  mean  of  the  eye-observations  of 
the  dry  thermometer  having  been  found  (as  is  described  above),  this  correction  is 
multiplied  by  a  fraction,  whose  numerator  is  the  mean  of  corrections  to  wet  bulb 
thermometer  in  Table  VII.  for  the  hours  of  observations,  and  whose  denominator  is 
the  mean  of  corrections  to  dry  thermometer  in  Table  II.  for  the  same  hours ;  and  thus 
a  correction  is  found  which  is  applied  to  the  mean  of  the  eye-observations  of  wet  bulb 
thermometer,  to  form  the  mean  wet  bulb  for  the  day.  Then  by  use  of  the  mean  dry 
bulb  reading  for  the  day  and  the  mean  wet  bulb  reading  for  the  day  and  the  table  of 
factors  above,  the  mean  dew  point  for  the  day  is  formed. 

§  16.  Photographic  self-registering  Apparatus  for  continuous  Record  of  the  Readings 
of  the  Bnj-Bulh  and  Wet-Bulb  Thermometers. 

About  28  feet  south  (magnetic)  of  the  south-east  angle  of  the  south  arm  of  the 
Magnetic  Observatory,  and  about  2.5  feet  east  of  the  thermometers  for  eye-observations, 
is  a  shed  10  ft.  6  in.  square,  standing  upon  posts  8  feet  high,  under  which  are  placed 
the  photographic  thermometers,  the  dry-bulb  thermometer  towards  the  east,  and  the 
wet-bulb  thermometer  towards  the  west.  The  bulbs  of  the  thermometers  are  8 
inches  in  length,  and  0'4  inch  internal  bore,  and  their  centers  are  about  4  feet  above 
the  ground.  The  bulb  of  one  of  the  thermometers  is  covered  with  muslin  throughout 
its  whole  length,  which  is  kept  moist  by  means  of  capillary  passage  of  water  along 
cotton  wicks  leading  to  a  vessel  filled  with  water. 

There  are  small  adjustments  admitting  the  raising  or  dropping  of  the  thermometers, 
so  that  the  register  of  their  changing  readings  may  be  on  a  convenient  part  of  the 
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Photographic  Thermometers:  Radiation  Thermometers. 

paper.  The  thermometer  frames  are  covered  by  plates  having  longitudinal  apertures, 
so  narrow,  that  any  light  which  may  pass  through  them  is  completely,  or  almost  com- 
pletely, intercepted  by  the  broad  flat  column  of  mercury  in  the  thermometer-tube. 
Across  these  plates  a  fine  wire  is  placed  at  every  degree  ;  and  at  the  decades  of  the 
degrees,  and  also  at  32°,  52°,  and  72°,  a  coarser  wire  is  placed.  A  gas  lamp  is  placed 
about  9  inches  from  each  thermometer  (east  of  the  dry  bulb  and  west  of  the  wet  bulb), 
and  its  light,  condensed  by  a  cylindrical  lens,  whose  axis  is  vertical,  shines  through 
the  thermometer-tube  above  the  surface  of  the  mercury,  and  forms  a  well-defined  line 
of  light  upon  the  photographic  paper,  which  is  wrapped  around  the  cylinder.  The 
axis  of  this  cylinder  is  vertical ;  its  mounting  is  in  all  respects  similar  to  that  of  the 
Vertical  Force  cylinder.  As  the  cylinder,  covered  with  photographic  paper,  revolves 
under  the  light,  which  passes  through  the  thermometer-tube,  it  receives  a  broad  sheet  of 
photographic  trace,  whose  breadth  (in  the  direction  of  the  axis  of  the  cylinder)  varies 
with  the  varying  height  of  the  mercury  in  the  thermometer-tube.  The  light  in  its  passage 
is  intercepted  by  the  wires  placed  across  the  tube  at  every  degree,  and  there  are,  there- 
fore, left  upon  the  paper  corresponding  lines  in  which  there  is  no  photogenic  action. 

The  cylinder  revolves  in  48  hours  ;  the  daily  photographic  traces  of  the  two  ther- 
mometers are  thus  simultaneously  registered  on  opposite  sides  of  the  cylinder  without 
intermixing.  The  length  of  the  cylinder  is  13i  inches,  and  its  circumference  is  19 
inches. 

§  17.    Thermometers  for  Solar  Radiation  and  Radiation  to  the  Sky. 

The  thermometer  for  Solar  Radiation,  which  to  the  end  of  the  year  1S64  was  placed 
in  an  open  box  about  10  feet  south  of  the  south-west  angle  of  the  south  arm  of  the 
Magnetic  Observatory,  is  now  laid  on  the  grass,  near  the  same  place. 

The  thermometer  is  a  self-registering  maximum  mercurial  thermometer  of  Negretti 
and  Zambra's  construction  ;  its  bulb  is  blackened,  and  enclosed  in  a  glass  sphere  from 
which  the  air  has  been  exhausted.  Its  graduations  are  correct,  and  the  numbers  in- 
serted in  the  tables  are  those  read  from  the  instrument  without  alteration.  The  ther- 
mometer is  read  at  9'' a.m,,  noon,  3'' p.m.,  and  occasionally  at  9"' P-ni. ;  the  highest  of 
these  readings  is  adopted  as  the  maximum  for  the  da}'. 

The  use  of  a  thermometer  with  blackened  bulb  not  inclosed  in  an  exhausted  sphere 
was  discontinued  at  the  end  of  1865. 

The  thermometer  for  radiation  to  the  sky  is  placed  near  to  the  Solar  Radiation 
thermometer,  with  its  bulb  resting  on  short  grass,  and  fully  exposed  to  the  sky.  It  is 
a  self-registering  minimum  spirit  thermometer  of  Rutherford's  construction,  made  by 
Negretti  and  Zambra.  Its  graduation  is  correct,  and  the  numbers  inserted  in  the 
table  are  those  read  from  the  scale  without  alteration.  It  is  read  every  day  at  9''  a.m., 
and  occasionally  at  9''  p-m. 

This  thermometer  was  out  of  order  on  jNIarch  8,  April  26,  June  29,  July  26, 
September  17  and  23. 

/2 
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§  18.    Thermometers  sunk  below  the  Surface  of  the  Soil  at  different  Depths. 

These  thermometers  were  made  by  Messrs.  Adie  of  Edinburgh,  under  the  immediate 
superintendence  of  Professor  (now  Principal)  J.  D.  Forbes.  The  graduation  was  made 
by  Professor  Forbes  himself. 

The  thermometers  are  four  in  number.  They  are  all  placed  in  one  hole  in  the 
ground,  the  diameter  of  which  in  its  upper  half  is  1  foot,  and  in  its  lower  half  about  6 
inches.  Each  thermometer  is  attached  in  its  whole  length  to  a  slender  piece  of  wood, 
which  is  planted  in  the  hole  with  it.  The  place  of  the  hole  is  20  feet  south  of  the 
extremity  of  the  south  arm  of  the  Magnetic  Observatory,  and  opposite  the  center  of 
its  south  front. 

The  soil  consisted  of  beds  of  sand  ;  of  flint-gravel  with  a  large  proportion  of  sand  ; 
and  of  flints  with  a  small  proportion  of  sand,  cemented  almost  to  the  consistency  of 
pudding-stone.  Every  part  of  the  gravel  and  sand  extracted  from  the  hole  was 
perfectly  dry. 

The  bulbs  of  the  thermometers  are  cylindrical,  10  or  12  inches  long  and  2  or  3 
inches  in  diameter.  The  bore  of  the  principal  part  of  the  tubes,  from  the  bulb  to  the 
graduated  scale,  is  very  small.  In  that  part  to  which  the  scale  is  attached,  the  tube  is 
larger. 

The  thermometer  No.  1  was  dropped  into  the  hole  to  such  a  depth  that  the  center 
of  its  bulb  was  24  French  feet  (25'6  English  feet)  below  the  surface:  then  dry  sand 
was  poured  in  till  the  hole  was  filled  to  nearly  half  its  height.  Then  No.  2  was 
dropped  in  till  the  center  of  its  bulb  was  12  French  feet  below  the  surface  ;  No.  3  and 
No.  4  till  the  centers  of  their  bulbs  were  respectively  6  and  3  French  feet  below  the 
surface  ;  and  the  hole  was  then  completely  filled  with  dry  sand.  The  upper  parts  of 
the  tubes,  carrying  the  scales,  were  left  projecting  above  the  surface  :  No.  1  by  27'5 
inches,  No.  2  by  28-0  inches.  No.  3  by  30-0  inches,  and  No.  4  by  320  inches.  Of 
these  lengths,  the  parts  8*5,  lO'O,  11-0,  and  14-5  inches,  respectively  are  tube  with 
narrow  bore. 

The  projecting  parts  of  the  tubes  are  protected  by  a  wooden  case  or  box  fixed  to 
the  ground ;  the  sides  of  the  box  are  perforated  with  numerous  holes,  and  it  has  a 
double  roof.  In  the  North  face  of  this  box  is  a  large  plate  of  glass  through  which  the 
thermometers  are  read.  Within  the  box  are  two  smaller  thermometers,  one  (No.  5) 
whose  bulb  is  sunk  one  inch  in  the  ground,  and  one  (No.  6)  whose  bulb  is  in  the  free 
air  nearly  in  the  center  of  the  box. 

The  fluid  of  the  four  long  thermometers  is  alcohol  tinged  with  a  red  colour. 

The  values  of  1°  on  the  scales  of  Nos.  1,  2,  3  and  4,  are  respectively  2'",  V"\,  0'''-9, 
and  0™-55  ;  and  the  ranges  of  the  scales,  as  first  mounted,  were,  43°'0  to  52'''7,  42°-0 
to  56°-8,  39°-0  to  57°-5,  and  34°-2  to  64°-5. 

These  ranges  for  Nos.  2,  3,  and  4,  were  foimd  to  be  insuflicient  in  some  years, 
particularly  those  of  Nos.  3  and  4,  or  the  thermometers  sunk  to  the  depth  of  6  feet 
and  3  feet. 
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in  1857,  June  22,  Messrs.  Negretti  and  Zambra  removed  from  Nos.  3  and  4  a 
quantity  of  fluid  corresponding  to  the  extent  of  o^  on  their  scales,  and  the  scales  of 
these  two  thermometers  were  then  lowered  by  that  linear  extent,  making  the  readings 
the  same  as  before.  Their  ranges  are  now,  respectively,  44°  to  62°'5,  and  39°'2  to  69°'5. 

In  subsequent  years  it  was  found  that  the  amount  of  fluid  removed  was  somewhat 
too  great,  for  now  at  the  lower  end  of  the  scale  the  6-foot  thermometer  sometimes  falls 
below  the  limit  of  its  scale  or  44° ;  and  the  3-foot  thermometer  below  39°'0 ;  in  which 
cases  the  alcohol  sinks  into  the  capillary  tube. 

The  readings  at  the  early  part  of  the  series  were  at  times  defective  at  high  tempera- 
tures, but  always  complete  at  low  temperatures  ;  now,  they  are  always  complete  at 
high  temperatures,  and  are  at  times  defective  at  low  temperatures.  The  two  combined, 
however,  will  enable  us  to  complete  all  readings. 

These  thermometers  are  read  once  a  day,  at  noon,  and  the  readings  appear  in  the 
printed  volumes  as  read  from  their  scales  without  correction. 

§   19-   Tliermometers  immersed  in  the  Wi  iter  of  the  Thames. 

The  self-registering  maximum  and  minimum  thermometers  for  determining  the 
highest  and  lowest  temperatures  of  the  water  of  the  Thames  are  by  Messrs.  Negretti 
and  Zambra,  and  are  observed  every  day  at  9''  a.  m. 

A  strong  wooden  trunk  is  firmly  fixed  to  the  side  of  the  Dreadnought  Hospital 
Ship,  about  5  feet  in  length,  and  closed  at  the  bottom  ;  the  bottom  and  the  sides,  to 
the  height  of  3  feet,  are  perforated  with  a  great  number  of  holes,  so  that  the  water 
can  easily  flow  through ;  the  thermometers  are  suspended  within  this  trunk  £0  as  to 
be  about  2  feet  below  the  surface  of  the  water,  and  1  foot  from  the  bottom  of  the 
trunk. 

The  regular  observations  are  made  under  the  superintendence  of  the  Medical  Officers 
of  the  Ship. 

The  thermometer  for  maximum  temperature  was  out  of  order  on  January  28,  31  ; 
February  1  to  March  5,  March  12  and  14,  April  1  to  10,  and  29  and  30;  May  23, 
June  9,  July  23,  September  4,  and  December  28 ;  that  for  minimum  temperature  was 
out  of  order  on  January  28,  March  12  and  14,  April  1  to  10,  and  29  and  30 ;  May  22  to 
26;  June  9;  July  23  and  31;  September  4  and  23 ;  October  26  and  27;  and  December  28. 

The  index-error  corrections  to  these  thermometers  were  : — 

For  the  maxiinuni  tLcimometer,  till  January  oo,  subtract  i  'o 

from  March  5  to  Decemher  oi,  subtract  i  •  2 

For  the  miniiiiuni  thermometer,  throughout  the  year,  subtract  o'3 

§  20.    Osier's  Anemometer. 

This  anemometer  is  self-registering :  it  was  made  by  Newman,  on  a  plan  furnished 
by  A.  Follett  Osier.  Esq.,  F.R.S.,  but  has  received  several  changes  since  it  was  origi- 
nally constructed.     A  large  vane,  which  is  turned  by  the  wind,  and  from  which  a 
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vertical  spindle  proceeds  down  nearly  to  the  table  in  the  north-western  turret  of  the 
ancient  part  of  the  Observatory,  gives  motion  by  a  pinion  upon  the  spindle  to  a  rack- 
work  carrying  a  pencil.  This  pencil  makes  a  mark  upon  a  paper  affixed  to  a  board 
which  is  moved  uniformly  in  a  direction  transverse  to  the  direction  of  the  rack -motion. 
The  movement  of  the  board  is  effected  by  means  of  a  second  rack  connected  with  the 
pinion  of  a  clock.  The  paper  has  lines  printed  upon  it  corresponding  to  the  positions 
which  the  pencil  must  take  when  the  direction  of  the  vane  is  N.,  E.,  S.,  or  W.  •  and 
also  has  transversal  lines  corresponding  to  the  positions  of  the  pencil  at  every  hour. 
The  first  adjustment  for  azimuth  was  obtained  by  observing  from  a  certain  point  the 
time  of  passage  of  a  star  behind  the  vane-shaft,  and  computing  from  that  observation 
the  azimuth  ;  then  on  a  calm  day  drawing  the  vane  by  a  cord  to  that  position,  and 
adjusting  the  rack,  &c.,  so  that  the  pencil  position  on  the  sheet  corresponded  to  that 
azimuth. 

For  measuring  the  pressure  of  the  wind,  the  shaft  of  the  vane,  as  arranged  by 
Mr.  Osier,  carried  a  plate  one  foot  square,  which  was  supported  by  horizontal  rods 
sliding  into  grooves,  and  was  urged  in  opposition  to  the  wind  by  three  spiral  springs, 
so  arranged  that  only  one  came  into  play  when  the  wind  was  light,  and  the  others 
necessarily  acted  in  conjunction  with  the  first  as  the  plate  was  driven  further  and 
further  by  the  force  of  the  wind.  A  cord  from  this  plate  passed  over  a  pulley,  and 
communicated  with  a  copper  wire  passing  through  the  center  of  the  spindle,  which  at 
the  bottom  communicated  with  another  cord  passing  under  a  pulley  and  held  in  tension 
by  a  slight  spring :  and  by  this  a  pencil  was  moved  transversely  to  the  direction  in 
which  the  paper  fixed  to  the  board  is  carried  by  the  clock.  Lines  were  printed  upon 
the  paper  corresponding  to  different  values  of  the  pressure ;  the  intervals  of  these  lines 
were  adjusted  by  applying  weights  of  1  lb.,  2  lbs.,  &c.,  to  move  the  pressure-plate 
in  the  same  manner  as  if  the  wind  pressed  it. 

This  construction  was  in  use  till  the  middle  of  1866,  when  the  following  modifica- 
tions were  made  in  it  by  Mr.  Browning  :— 

The  vane-shaft  was  made  to  bear  upon  anti-friction-rollers  running  in  a  cup  of  oil. 
For  elucidation  of  the  following  description  of  the  apparatus  which  it  carries,  I  refer  to 
Figure  3  on  the  engraving  at  the  end  of  this  Introduction  (for  the  use  of  which  I  am 
indebted  to  the  Council  of  the  Meteorological  Society).  To  the  vane-shaft  is  attached 
a  rectangular  frame  C,  which  rotates  with  the  vane.  To  this  vane  are  firmly  attached 
the  ends  of  four  strong  springs  D,  which  rise  from  the  point  of  attachment  in  a  vertical 
direction,  are  then  bent  so  as  to  descend  below  the  frame  C,  and  are  then  bent  upwards 
so  as  to  rise  a  short  distance,  where  they  terminate,  each  of  them  thus  forming  a  large 
hook.  To  the  interior  of  each  strong  spring,  near  to  its  upper  bend,  is  affixed  a  very 
weak  spring,  which  descends  free  into  the  lower  bend  or  hook  of  the  strong  spring, 
so  that  its  lower  end  may  be  moved  by  a  light  pressure  till  it  reaches  and  takes 
bearing  against  the  bent-up  part  of  the  strong  spring,  after  which  it  cannot  be 
further  moved  without  moving  the   strong  spring,  and  will  therefore  require  much 
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greater  pressure.  The  four  ends  of  these  four  light  springs  carry  the  circular  pressure- 
plate  A  by  the  following  connexions.  The  two  which  are  farthest  from  A,  or  which  are 
below  the  wide  part  of  the  vane,  are  united  by  a  light  horizontal  cross-bar  G  ;  and  from 
the  ends  of  these  springs  proceed  four  light  bars  E,  which  are  attached  to  points  of  the 
pressure-plate  A,  near  its  circumference.  The  two  ends  of  light  springs  which  are 
nearest  to  A  are  also  united  by  a  light  horizontal  cross  bar,  which  is  attached  to  a 
projection  from  the  center  of  the  plate  A.  (The  diagonal  lines  upon  A,  in  the  diagram, 
represent  indistinctly  two  strengthening  edge-bars  upon  the  pressure-plate,  and  the  pro- 
jection above-mentioned  is  fixed  to  their  intersection.)  The  weight  of  the  pressure-plate 
thus  rests  entirely  on  the  slender  springs ;  it  is  held  steadily  in  position,  as  regards  the 
opposition  to  the  wind,  and  it  moves  without  sensible  friction.  A  light  wind  drives  it 
through  a  considerable  space,  until  the  ends  of  one  pair  of  light  springs  touch  their 
large  hooks  ;  then  for  every  additional  pound  of  pressure  the  movement  is  smaller,  till 
the  ends  of  the  other  pair  of  light  springs  touch  their  large  hooks  ;  after  this  the  move- 
ment for  every  additional  pound  of  pressure  is  still  further  diminished.  This  apparatus 
was  arranged  by  Mr.  Browning.  The  communication  with  the  pencil  below  is  similar 
to  that  in  the  first  construction :  the  cord  and  pulley  are  omitted  in  the  drawing  to 
avoid  confusion. 

The  pressure-pencil  below  is  carried  by  a  radial  bar,  whose  length  is  parallel  to  the 
scale  of  hours  ;  it  is  brought  to  zero  by  a  small  weight  on  a  cord  running  over  a 
pulley. 

The  surface  of  the  pressure-plate  is  2  square  feet,  or  double  that  in  the  old  con- 
struction. The  scale  of  indications  on  the  recording-sheet  was  determined  experi- 
mentally as  in  the  old  instrument ;  yet  it  is  remarked  that  the  pressures  of  wind  per 
square  foot  appear  generally  greater  than  formerly. 

The  scale  for  small  pressures  is  much  larger,  and  their  indications  much  more 
certain  than  formerly.     A  pressure  of  an  ounce  per  square  foot  is  clearly  shown. 

The  old  vane  was  dismounted  on  July  23 :  from  that  time  to  August  1 1  the 
direction  and  pressure  of  wind  were  taken  from  an  anemometer,  the  property  of 
C.  O.  F.  Cator,  Esq.,  which  happened  to  be  mounted  at  the  Royal  Observatory,  assisted 
by  occasional  eye-observations  and  personal  estimations.  The  new  anemometer  was 
mounted  on  August  11, 

A  rain  gauge  of  peculiar  construction  is  carried  by  this  instrument,  by  which  the 
fall  of  rain  is  registered  with  reference  to  the  time  of  the  fall.     It  is  described  in  §  22. 

A  fresh  sheet  of  paper  is  applied  to  this  instrument  every  day  at  22''  mean  solar 
time. 

§  21.  Robinson's  Anemometer. 
This  anemometer  as  used  at  the  beginning  of  the  year  is  self-registering,  (not  con- 
tinuously self-registering,  but  requiring  to  be  read  from  time  to  time,)  and  was  made  by 
Messrs.  Negrctti  and  Zambra  on  the  principles  described  by  Dr.  Robinson  in  the  Trans- 
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actions  of  the  Royal  Irish  Acadeni}-,  vol.  xxii.  It  is  furnished  with  four  hemispherical 
cups  [each  being  375  inches  in  diameter],  attached  to  the  extremities  of  two  arms 
at  right  angles  to  each  other,  and  revolving  in  a  horizontal  plane  by  the  excess  of 
pressure  of  the  wind  on  their  concave  over  that  on  their  convex  surfaces. 

In  the  instrument  used  to  1866,  October  12,  the  distance  between  the  centers  of 
opposite  cups  is  1345  inches,  and  their  centers  describe  42*24  inches  in  each  revolution, 
indicating,  according  to  the  theory,  a  horizontal  movement  of  the  air  of  126*72  inches 
for  each  revolution,  and  of  one  mile  for  500'  revolutions.  The  accuracy  of  this  theory 
was  verified  by  experiments  made  in  I860  (to  be  described  immediately).  The 
horizontal  arms  are  connected  with  a  vertical  spindle,  upon  which  is  an  endless  screw, 
working  in  a  toothed  wheel  connected  with  a  train  of  wheels,  furnished  with  indices 
capable  of  registering  one  mile  and  decimal  multiples  of  a  mile  up  to  1,000  miles. 
The  instrument  is  read  every  day  at  22''. 

In  the  year  1860,  on  July  3,  4,  and  13,  experiments  were  made  in  Greenwich  Park 
to  ascertain  the  correctness  of  the  theory  of  Robinson's  anemometer ;  the  point  to  be 
verified  being  that  the  scale  of  the  instrument,  founded  on  the  supposition  that  the 
horizontal  motion  of  the  air  is  about  three  times  the  space  described  by  the  centers  of 
the  cups,  is  correct. 

A  post  about  5  feet  high  with  a  vertical  spindle  in  the  top  was  erected,  and  on  this 
spindle  turned  a  horizontal  arm,  carrying  at  the  extremity  of  its  longer  portion 
Robinson's  anemometer,  and  on  its  shorter  portion  a  counterpoise.  The  distance  from 
the  vertical  spindle  of  the  post  to  the  vertical  axis  of  the  anemometer  -wras  17"-  8™  T- 
The  reading  of  the  dial  was  taken,  and  then  the  arm  was  made  to  revolve  in  the 
horizontal  plane  50  or  100  times,  an  attendant  counting  the  number  of  revolutions, 
and  the  reading  of  the  dial  was  again  taken.  In  this  manner  1,000  revolutions  were 
made  in  the  direction  N.E.S.W.N.,  and  1,000  revolutions  in  the  direction  N.W. S.E.N. 
In  some  of  the  experiments  the  air  was  sensibly  quiet,  and  in  others  there  was  a  little 
wind ;  the  result  was. 

For  a  movement  of  the  instrument  through  one  mile, 

Beam  revolving  N.E.S.W.  (opposite  to  the  direction  of  rotation  of  the  i  j  .  j  ,  ^^^^^^^  j-egistered 

Anemometer-cups) 

Beam  revolving  N.W.S.E.  (in  the  same  direction  as  the  Anemometer-  j  ^.g-  ^^^  reo-istered. 

cups) /  '        ^ 

The  results  from  rapid  revolutions  and  from  slow  revolutions  were  sensibly  the 
same. 

This  may  be  considered  as  confirming  in  a  very  high  degree  the  accuracy  of  the  theory. 

In  the  latter  part  of  the  year  a  new  instrument,  adapted  to  give  a  con- 
tinuous record  of  the  velocity  of  the  wind,  was  mounted  by  Mr.  Browning,  of  which 
the  principal  parts  are  represented  in  Figures  1  and  2  of  the  engraving.  The 
motion  is  given  (as  in  the  former)  by  the  pressure  of  the  air  on  four  hemispherical 
cups,  the  distance  of  the  center  of  each  from  the  axis  of  rotation  being   15*00  inches. 
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The  foot  of  the  axis  is  a  hollow  flat  cone  bearing  upon  a  sharp  cone  which  rises  up 
from  the  base  of  a  cup  of  oil.  The  communication  of  movement  to  wheel-work  is 
essentially  the  same  as  in  the  former  instrument ;  but  a  pinion  C  upon  the  axis  of  one 
of  the  wheels  (which,  in  the  figure,  occupies  a  place  too  high)  acts  in  a  rack  J,  drawing 
it  upwards  by  the  ordinary  motion  of  the  revolving  cups.  The  rack  is  pressed  to  the 
pinion  by  a  spring,  and,  when  it  has  been  drawn  up,  it  can  be  pressed  by  hand  in  oppo- 
sition to  the  spring  so  as  to  release  it  from  the  pinion,  and  can  then  be  pushed  down, 
again  to  be  raised  by  the  action  of  the  wheel-work.  The  rack  is  connected  at  the 
bottom  with  a  sliding  rod  D,  which  passes  down  into  the  chamber  below,  where  it 
draws  up  the  sliding  pencil-carrier  E.  The  pencil  F,  which  it  carries,  traces  its  indi- 
cations upon  the  sheet  of  paper  wrapped  round  a  barrel,  whose  axis  is  vertical,  and 
which  by  spindle  connexion  with  the  clock  H  is  made  to  revolve  in  24  hours.  The 
revolving  cups  and  wheel-work  are  so  adjusted  that  a  motion  of  the  pencil  upwards 
of  one  inch  represents  a  motion  of  the  air  through  100  miles.  The  curve  traced  upon 
the  barrel  exhibits,  therefore,  the  aggregate  of  the  air's  movements,  and  also  the  air's 
velocity,  at  every  instant  of  the  day.  The  instrument  was  finally  brought  into 
continuous  use  on  1866,  October  12. 


§  22.  Rain  Gauges. 

The  rain-gauge  connected  with  Osier's  anemometer  is  50  feet  8  inches  above  the 
ground,  and  205  feet  6  inches  above  the  mean  level  of  the  sea.  It  exposes  to  the 
rain  an  area  of  200  square  inches  (its  horizontal  dimensions  being  10  by  20  inches). 

The  collected  water  passes  through  a  tube  into  a  vessel  suspended  in  a  frame  by 
spiral  springs,  which  lengthen  as  the  water  increases,  until  0*24  of  an  inch  is  collected 
in  the  receiver ;  it  then  discharges  itself  by  means  of  the  following  modification  of  the 
syphon.  A  copper  tube,  open  at  both  ends,  is  fixed  in  the  receiver,  in  a  vertical 
position,  Avith  its  end  projecting  below  the  bottom.  Over  the  top  of  this  tube  a  larger 
tube,  closed  at  the  top,  is  placed  loosely.  The  smaller  tube  thus  forms  the  longer 
leg,  and  the  larger  tube  the  shorter  leg,  of  a  syphon.  The  water,  having  risen  to  the 
top  of  the  smaller  tube,  gradually  falls  through  it  into  the  uppermost  portion  of  a 
tumbling  bucket,  fixed  in  a  globe  under  the  receiver.  When  full,  the  bucket  falls  over, 
throwing  the  water  into  a  small  pipe  at  the  lower  part  of  the  globe  ;  the  water  com- 
pletely fills  the  bore  of  the  pipe ;  its  descent  causes  an  imperfect  vacuum  in  the  globe, 
sufficient  to  cause  a  draught  in  the  longer  leg  of  the  syphon,  and  the  whole  contents 
run  oflT.  After  leaving  the  globe,  the  water  is  carried  away  by  a  waste-pipe 
attached  to  the  building.  The  springs  then  shorten  and  raise  the  receiver. 
The  ascent  and  descent  of  the  water-vessel  move  a  radius-bar  which  carries  a  pencil ; 
and  this  pencil  makes  a  trace  upon  the  paper  carried  by  the  sliding-board  of  the  self- 
registering  anemometer.     As  the  trace  is  rather  long  in  proportion  to  the  length  of  the 
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radius-bar,  the  bar  has  now  been  furnished  by  Mr.  Browning  with  a  "  parallel  motion," 
which  makes  the  trace  sensibly  straight. 

The  scale  of  the  printed  paper  was  adjusted  by  repeatedly  filling  the  water-vessel 
until  it  emptied  itself,  then  weighing  the  water,  and  thus  ascertaining  its  bulk,  and 
dividing  this  bulk  by  the  area  of  the  surface  of  the  rain  receiver. 

A  second  gauge,  with  an  area  77  square  inches  nearly,  is  placed  close  to  the  pre- 
ceding, the  receiving  surface  of  both  being  on  the  same  horizontal  plane. 

A  third  gauge  is  placed  on  the  roof  of  the  Octagon  room,  at  38  feet  4}^  inches 
above  the  ground,  and  193  feet  2i  inches  above  the  mean  level  of  the  sea.  It  is  a 
simple  cylinder  gauge,  8  inches  in  diameter  and  about  50|  inches  in  area.  The  height 
of  the  cylinder  is  13i  inches  ;  at  the  depth  of  1  inch  from  the  top  within  the  cylinder 
is  fixed  a  funnel  (an  inverted  cone)  of  6  inches  perpendicular  height ;  with  the  point 
of  this  funnel  is  connected  a  tube,  -}  of  an  inch  in  diameter,  and  H  inch  in  length  ; 
f  of  an  inch  of  this  tube  is  slightlj^  curved,  and  the  remaining  |  of  an  inch  is  bent 
upwards,  terminating  in  an  aperture  of  ^  of  an  inch  in  diameter.  By  this  arrangement, 
the  last  few  drops  of  water  remain  in  the  bent  part  of  the  tube,  and  the  water  is  some 
days  evaporating.  The  upper  part  of  the  funnel  or  bore  of  the  cone  is  connected  with 
a  brass  ring,  which  has  been  turned  in  a  lathe,  and  this  is  connected  with  a  circular 
piece  6  inches  in  depth,  which  passes  outside  the  cylinder,  and  rests  in  a  water  joint, 
attached  to  the  inner  cylinder,  and  extending  all  round. 

A  fourth  gauge  is  placed  on  the  top  of  the  Library  ;  it  is  a  funnel,  whose  top  has 
a  diameter  of  6  inches  ;  its  exposed  area  is  28|;  inches  nearly.  The  receiving  surface 
of  the  gauge  is  22  feet  4  inches  above  the  ground,  and  177  feet  2  inches  above  the 
mean  level  of  the  sea. 

A  fifth  gauge  is  planted  on  the  roof  of  the  Photographic  Thermometer  shed,  10  feet 
above  the  ground,  and  164  feet  10  inches  above  the  mean  level  of  the  sea.  Its  con- 
struction is  the  same  as  that  of  the  third  gauge. 

A  sixth  gauge  is  a  self-registering  rain-gauge  on  Crosley's  construction,  made  by 
Watkins  and  Hill.  The  surface  exposed  to  the  rain  is  100  square  inches.  The 
collected  w^ater  falls  into  a  vibrating  bucket,  whose  receiving  concavity  is  entirely 
above  the  center  of  motion,  and  which  is  divided  into  two  equal  parts  by  a  partition 
whose  plane  passes  through  the  axis  of  motion.  The  pipe  from  the  rain-receiver  ter- 
minates immediately  above  the  axis.  Thus  that  part  of  the  concavity  which  is  highest 
is  always  in  the  position  for  receiving  water  from  the  pipe.  When  a  certain  quantity 
of  water  has  fallen  into  it,  it  preponderates,  and,  faUing,  discharges  its  water  into  a 
cistern  below  ;  then  the  other  part  of  the  concavity  receives  the  rain,  and  after  a  time 
preponderates.  Thus  the  bucket  is  kept  in  a  state  of  vibration.  To  its  axis  is 
attached  an  anchor  with  pallets,  which  acts  upon  a  toothed  wheel  by  a  process  exactly 
the  reverse  of  that  of  a  clock-escaperaent.  This  wheel  communicates  motion  to  a  train 
of  wheels,  each  of  which  carries  a  hand  upon  a  dial-plate ;  and  thus  inches,  tenths,  and 
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hundredths  are  registered.  Sometimes,  when  the  escapement  has  obviously  failed,  the 
water  which  has  descended  to  the  lower  cistern  has  again  been  passed  through  the 
gauge,  in  order  to  enable  an  assistant  to  observe  the  indication  of  the  dial-plates  with- 
out fear  of  an  imperfection  in  the  machinery  escaping  notice.  The  gauge  is  placed 
on  the  ground,  21  feet  South  of  the  Magnetic  Observatory,  and  156  feet  6  inches 
above  the  mean  level  of  the  sea. 

The  seventh  and  eighth  gauges  are  placed  near  together,  about  16  feet  south  of 
the  Magnetic  Observatory,  5  inches  above  the  ground,  and  155  feet  3  inches  above 
the  mean  level  of  the  sea.  They  are  similar  in  construction  and  area  to  No.  3.  These 
cylinders  are  sunk  about  8  inches  in  the  ground. 

All  these  gauges,  except  No.  7,  are  read  at  22''  daily ;  in  addition,  Crosley's  gauge 
and  No.  8  are  read  daily  at  9''  p.m.,  and  No.  7  at  the  end  of  each  month  only,  to 
check  the  summation  of  the  daily  readings  of  No.  8.  All  are  read  at  midnight  of  the 
last  day  of  each  month. 

Gauges  Nos.  1,  2,  3,  5,  8  were  made  by  Messrs.  Negretti  and  Zambra;  No.  4  by 
Troughton  ;  No.  6  by  Watkins  and  Hill ;  and  No.  7  is  an  old  gauge. 


§  23.     77^6  Actinometer. 

The  actinometer  consists  of  a  hollow  cylinder  of  glass  7  inches  in  length,  and  1-22 
inch  in  diameter,  united  at  one  end  to  a  tube  similar  to  a  thermometer  tube,  7  inches 
in  length,  which  is  terminated  at  its  upper  end  by  a  ball  1  •  1  inch  in  diameter,  the 
upper  part  of  which  is  drawn  out  to  a  point,  and  broken  off,  so  as  to  leave  the  end 
open,  merely  stopped  by  wax,  and  covered  by  a  brass  cap.  The  other  end  of  the 
cylinder  is  closed  by  a  silver  plated  cap,  cemented  on  it,  and  furnished  with  a  screw  of 
silver,  with  16  threads  to  an  inch,  passing  through  a  collar  of  waxed  leather.  The  axis 
of  this  screw  is  perforated  through  its  entire  length,  to  allow  the  stem  of  a  thermometer 
to  pass  through  it,  (the  bulb  of  which  is  nearly  central  within  the  cylinder),  for  the 
purpose  of  determining  the  temperature  of  the  inclosed  Hquid.  This  liquid  is  of  a  deep 
blue  colour  (ammonio-sulphate  of  copper).  When  the  actinometer  is  used  in  observa- 
tion, the  ball  at  the  top  is  left  full  of  air,  and,  according  to  the  position  of  the  screw, 
the  liquid  mounts  into  the  first-mentioned  tube,  and  its  elevation  can  be  read  oflt'  on  an 
attached  scale  which  is  divided  into  100  parts.  The  cylinder  is  enclosed  in  a  chamber 
which  is  blackened  on  three  sides,  and  is  covered  on  the  fourth  side  or  front  by  plate 
glass,  to  defend  the  chamber  from  currents  of  air ;  this  glass  is  removeable  at  pleasure. 
The  screw  is  used  to  diminish  or  increase  the  capacity  of  the  cylindrical  cistern,  and 
thus  to  drive  into  the  ball,  which  acts  as  a  reservoir,  all  air  out  of  the  tube,  and  then 
to  draw  back  from  the  reservoir  such  a  quantity  as  shall  leave  the  top  of  the  liquid  at 
the  zero  of  the  scale  or  elsewhere  at  pleasure,  leaving  no  bubble  of  air  in  the  cylinder, 
and  no  blebs  of  liquid  in  the  tube. 

^2 
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For  usinc;  the  instrument  a  wooden  table  is  prepared,  with  a  moveable  part,  on 
which  the  instrument  is  placed,  and  on  which  it  can  very  readily  be  exposed  perpendi- 
cularly to  the  rays  of  the  Sun ;  and  where  a  screen  can  momentarily  be  placed  so  as  to 
cut  off  all  the  rays  of  the  Sun  from  the  chamber  of  the  instrument,  and  can  be  quickly 
withdrawn,  so  as  fully  to  expose  the  cylindrical  chamber  to  the  Sun's  radiation. 

The  method  of  observation  is  as  follows  : 

The  liquid  being  adjusted  to  zero  of  the  scale  by  the  screw,  will  mount  into  the 
stem,  as  soon  as  exposed  to  the  Sun.  It  is  allowed  to  do  so  for  a  minute  or  two, 
taking  care,  by  the  use  of  the  screw,  that  it  does  not  mount  into  the  ball.  When  all  is 
ready  for  observation,  the  liquid  is  drawn  down  to  the  zero  of  the  scale,  slowly  and 
steadily,  the  thermometer  is  read  for  the  temperature  of  the  liquid,  at  the  beginning 
of  a  minute  the  scale  is  read,  and  at  the  end  of  a  minute  it  is  read  again :  the  screen 
is  placed  before  the  instrument :  at  the  following  30**  the  scale  is  read  for  the  first 
shade-observation,  and  at  one  minute  afterwards  is  again  read  for  the  second  shade- 
observation  ;  the  instrument  is  then  exposed  to  the  Sun  at  the  beginning  of  the  next 
minute,  and  read  as  before :  and  so  on  successively. 

A  delicate  blackened  bulb  thermometer  for  solar  radiation  has  also  been  frequently 
read  during  each  series  of  experiments,  for  collection  of  comparative  observation  of  the 
two  instruments. 

It  is  found  by  experiment  that  the  fluid  is  driven  up  the  tube  100  divisions  by  one- 
tenth  of  a  turn  of  the  screw.  One  inch  in  length  of  the  screw  including  l6  threads, 
the  distance  between  two  contiguous  threads  is  therefore  0'0625  inch. 

A  fine  piece  of  silk  was  carefully  passed  round  the  bottom  of  18  threads ;  its  length 
was  found  to  be  25-2  inches.  Therefore  the  circumference  of  the  screw  at  the  bottom 
of  the  thread  was  1  "4  inch  and  its  diameter  0*445  inch  nearly.  The  depth  of  the 
thread  is  fully  0-05  inch. 

These  measures  will  give  the  means  of  converting  the  observed  readings  of  the 
liquid  in  the  slender  tube  into  actual  expressions  of  the  proportion  to  the  general  store 
of  liquid  in  the  cylindrical  chamber. 

§  24.  Electrical  Apparatus. 

The  electrical  apparatus  consists  of  two  parts,  namely,  the  Moveable  Apparatus, 
which  is  connected  with  a  pole  nearly  80  feet  high  planted  7  feet  North  and  2  feet 
East  of  the  north-east  angle  of  the  north  arm  of  the  Magnetic  Observatory  (as  extended 
in  1862) ;  and  the  Fixed  Apparatus,  which  is  mounted  in  a  projecting  window  in  the 
ante-room  of  the  Magnetic  Observatory. 

On  the  top  of  the  pole  is  fixed  a  projecting  cap,  to  which  are  fastened  the  ends  of 
two  iron  rods,  which  terminate  in  a  pit  sunk  in  the  ground,  and  are  kept  in  tension  by 
attached  weights.  These  rods  are  to  guide  the  moveable  apparatus  in  its  ascents  and 
descents.     Near  the  bottom  of  the  pole  is  fixed  a  windlass ;  the  rope  upon  which  it 
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acts  passes  over  a  pulley  in  the  cap,  and  is  used  to  raise  the  moveable  apparatus,  which 
when  raised  to  the  top  is  suspended  on  a  hook. 

The  moveable  apparatus  consists  of  the  following  parts  : — A  plank  in  a  nearly 
vertical  position  is  attached  to  perforated  iron  bars,  which  slide  upon  the  iron  rods. 
On  the  upper  part  of  this  plank  is  a  cubical  box.  The  box  incloses  a  stout  pillar 
of  glass,  having  a  conical  hollow  in  its  lower  part.  In  the  bottom  of  the  box  there 
is  a  large  hole  through  which  a  cone  of  copper  passes  into  the  conical  hollow  of  the 
glass  pillar.  In  the  lower  part  of  the  box  a  gas-lamp  is  placed,  by  the  flame  of  which 
the  copper  cone  and  the  lower  part  of  the  glass  pillar  are  kept  in  a  state  of  warmth. 
A  copper  wire  is  fastened  round  the  glass  pillar  ;  its  end  is  carried  to  a  similar  glass 
pillar,  warmed  in  the  same  manner,  near  the  north-western  turret  of  the  Octagon  room ; 
by  this  wire,  whose  length  is  about  400  feet,  the  atmospheric  electricity  is  collected. 
To  this  wire,  near  the  box,  is  attached  another  copper  wire  now  covered  with  gutta 
percha  O'l  inch  in  diameter,  and  about  73  feet  long,  at  the  end  of  which  is  a  hook; 
a  loaded  brass  lever  connected  with  the  fixed  apparatus  presses  upon  this  hook,  and 
thus  keeps  the  wire  in  a  state  of  tension,  and  at  the  same  time  establishes  the 
electrical  communication  between  the  long  horizontal  wire  and  the  fixed  apparatus. 

The  fixed  apparatus  consists  of  these  parts  : — A  glass  bar,  nearly  3  feet  long,  and 
thickest  at  its  middle,  is  supported  in  a  horizontal  position,  its  ends  being  fixed  in  pieces 
of  wood  projecting  downwards  from  the  roof  of  the  projecting  window.  Near  to  each 
end  is  placed  a  small  gas-lamp,  whose  chimney  encircles  the  glass,  and  whose  heat  keeps 
the  o-lass  in  a  state  of  warmth  proper  for-  insulation.  A  brass  collar  surrounds  the 
center  of  the  glass  bar ;  it  carries  one  brass  rod,  projecting  vertically  upwards  through 
a  hole  in  the  roof  of  the  window-recess,  to  which  rod  are  attached  a  small  metallic 
umbrella  and  the  loaded  lever  above-mentioned  ;  and  it  carries  another  rod  projecting 
vertically  downwards,  to  which  is  attached  a  horizontal  brass  tube  in  an  East  and  West 
direction.  On  the  North  and  South  sides  of  this  tube  there  project  four  horizontal 
rods,  through  the  ends  of  which  there  pass  vertical  rods,  which  can  be  fixed  by  screws  at 
any  elevation  ;  these  are  placed  in  connexion  with  the  electrometers,  which  rest  on  the 
Avindow  seat. 

The  electrometers  during  the  year  1866  consisted  of  a  Double  Gold  Leaf  Electro- 
meter of  the  ordinary  construction  ;  two  Volta's  Electrometers,  denoted  by  Nos.  1  and 
2 ;  a  Henley's  Electrometer ;  a  Ronalds'  Spark  Measurer  ;  a  Dry-pile  Apparatus  ;  and 
a  Galvanometer. 

Volta  1  and  Volta  2  are  of  the  same  construction ;  each  is  furnished  with  a  pair  of 
straws  2  Paris  inches  in  length ;  those  of  the  latter  being  much  heavier  than  those  of 
the  former  :  each  instrument  is  furnished  with  a  graduated  ivory  scale,  whose  radius  is 
2  Paris  inches,  and  it  is  graduated  into  half  Paris  lines.  In  the  original  construction 
of  these  instruments  it  was  intended  that  each  division  of  No.  2  should  correspond  to 
five  of  No.  1  :    the  actual  relation  between  them  has  not  yet   been  deternnned  hy 
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observations  at  the  Royal  Observatory.  The  straws  are  suspended  by  hooks  of  fine 
copper  wire  to  the  suspension-piece,  and  they  are  separated  by  an  interval  of  half  a 
line. 

Henley's  Electrometer  is  supported  on  the  West  end  of  the  large  horizontal  tube  by 
means  of  a  vertical  rod  fixed  in  it.  On  each  side  of  the  upper  part  of  this  rod  is 
affixed  a  semicircular  plate  of  ivory,  whose  circumference  is  graduated  ;  at  the  centers 
of  these  ivory  plates  two  pieces  of  brass  are  fixed,  which  are  drilled  to  receive  fine 
steel  pivots,  carrying  a  brass  axis,  into  which  the  index  or  pendulum  is  inserted ;  the 
pendulum  terminates  with  a  pith  ball.  The  relation  between  the  graduations  of  this 
instrument  and  those  of  the  other  electrometers  has  not  been  determined.  This 
instrument  has  seldom  been  affected  till  Volta  2  has  risen  to  above  100  divisions 
of  its  scale. 

The  spark  measurer  consists  of  a  vertical  sliding  rod  terminated  by  a  brass  ball, 
which  ball  can  be  brought  into  contact  with  one  of  the  vertical  rods  before  referred  to, 
also  terminating  in  a  ball ;  and  it  can  be  moved  from  it  or  towards  it  by  means  of 
a  lever,  with  a  wooden  handle.  During  the  operation  of  separating  the  balls,  an  index 
runs  along  a  graduated  scale,  and  exhibits  the  distance  between  the  balls,  and  this 
distance  measures  the  length  of  the  spark. 

The  electrometers  and  the  spark  measurer  were  originally  constructed  under  the 
superintendence  of  Francis  Ronalds,  Esq.,  but  have  since  received  small  alterations. 

The  dry-pile  apparatus  was  made  by  Watkins  and  Hill ;  it  is  placed  in  connexion 
with  the  brass  bar  by  a  system  of  wires  and  brass  rods.  The  indicator,  which 
vibrates  between  the  two  poles,  is  a  small  piece  of  gold  leaf.  This  instrument  is  very 
delicate,  and  it  indicates  at  once  the  quality  of  the  electricity.  When  the  inclination 
of  the  gold  leaf  is  such  that  it  is  directed  towards  the  top  of  either  pile,  it  remains 
there  as  long  as  the  quantity  of  electricity  continues  the  same  or  becomes  greater :  the 
position  is  sometimes  expressed  in  the  notes  by  the  words  "  as  far  as  possible."  The 
angle  which  the  gold  leaf  makes  with  the  vertical  at  this  time  is  about  40°. 

The  galvanometer  w^as  made  by  Gourjon  of  Paris,  and  consists  of  an  astatic  needle, 
composed  of  two  large  sewing  needles,  suspended  by  a  split  silk  fibre,  one  of  the 
needles  of  the  pair  vibrating  within  a  ring  formed  by  2,400  coils  of  fine  copper  wire. 
The  connexions  of  the  two  portions  of  wire  forming  these  2,400  coils  are  so  arranged 
that  it  is  possible  to  use  a  single  system  of  1,200  coils  of  single  wire,  or  a  system  of 
1,200  coils  of  double  wire,  or  a  system  of  2,400  coils  of  single  wire  :  in  practice  the  last 
has  always  been  used.  A  small  ball  communicating  by  a  wire  with  one  end  of  the  coils 
is  placed  in  contact  at  pleasure  with  the  electric  conductor,  and  a  wire  leading  fi-om 
the  other  end  of  the  coil  communicates  with  the  earth.  An  adjustible  circular  card, 
graduated  to  degrees,  is  placed  immediately  below  the  upper  needle  ;  the  numeration 
of  its  divisions  proceeds  in  both  directions  from  a  zero.  One  of  these  directions  is 
distinguished  by  the  letter  A,  and  the  other  by  the  letter  B ;  and  the  nature  of  the 
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indication  represented  by  the  deflection  of  the  needle  towards  A  or  towards  B  will  be 
ascertained  from  the  following  experiment.  A  voltaic  battery  being  formed  by  means 
of  a  silver  coin  and  a  copper  coin,  having  a  piece  of  blotting  paper  moistened  with 
saliva  between  them :  when  the  copper  touches  the  small  ball,  and  the  wire  which 
usually  communicates  with  the  earth  is  made  to  touch  the  silver,  the  needle  turns 
towards  A ;  when  the  silver  touches  the  small  ball,  and  the  wire  is  made  to  touch  the 
copper,  the  needle  turns  towards  B. 

§  25.  Explanation  of  the  Tables  of  Meteorological  Observations. 


air- 


The  mean  daily  value  of  the  difference  between  dew-point  temperature  and 
temperature  is  the  difference  between  the  two  numbers  in  the  sixth  and  seventh 
columns.  The  Greatest  and  Least  are  the  greatest  and  least  among  the  differences 
corresponding  to  the  times  of  observation  in  the  civil  day,  or  they  are  found  from  the 
absolute  maxima  and  minima,  as  determined  by  comparing  the  observations  of  the 
self-registering  wet-bulb  thermometers  with  those  of  the  self-registering  dry-bulb 
thermometers. 

The  difference  between  the  mean  temperature  for  the  day  and  the  mean  for  the 
same  day  of  the  year  on  an  average  of  fifty  years,  is  found  by  comparison  with  a  table 
of  results  deduced  by  Mr.  Glaisher  from  fifty  years'  observations,  made  at  the  Royal 
Observatory,  ending  1863. 

Little  explanation  of  the  results  deduced  from  Osier's  Anemometer  appears  to  be 
necessary.  It  may  be  understood  generally  that  the  greatest  pressure  occurred  in 
gusts  of  short  duration. 

Robinson's  Anemometer  is  read  off  every  day  at  22'>  (lO'^  a.m.)  and  the  difference 
between  consecutive  readings  is  entered  opposite  to  the  civil  day  on  which  the  first 
reading  is  taken. 

The  register  of  rain  ends  generally  at  9''  p.m.  ;  the  amounts  recorded  at  10''  a.m. 
and  at  9''  p.m.  being  added  together  to  form  the  rain  fall  for  the  day.  This  apphes  to 
the  Cylinder  Rain-gauge  partly  sunk  in  the  ground,  described  above  as  the  "  eighth." 
If,  however,  there  appears  to  be  any  doubt  as  to  the  correctness  of  the  results,  reference 
is  made  to  a  Rain-gauge  of  similar  construction  and  placed  near  to  it,  called  above  the 
"  seventh." 

For  understanding  the  divisions  of  time  under  the  heads  of  Electricity  and  Weather, 
the  following  remarks  are  necessary :— The  day  is  divided  by  columns  into  two  parts 
(from  midnight  to  noon,   and  from  noon  to  midnight),  and  each  of  these  parts  is 
roughly  subdivided  into  two  or  three  parts  by  colons  (:).    Thus,  when  there  is  a  single 
I  colon  in  the  first  column,  it  denotes  that  the  remarks  before  it  apply  (roughly)  to  the 

r  interval  from  midnight  to  6  a.m.,  and  those  following  it  to  the  interval  from  6  a.m.  to 

noon.     When  there  are  two  colons  in  the  first  column,  it  is  to  be  understood  that  the 
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s  denotes  strong 
sp     ...      sparks 


twelve  hours   are  divided  into    three  nearly  equal  parts  of  four  hours  each.      And 
similarly  for  the  second  column. 

The  following  is  the  explanation  of  the  notation  employed  for  record  of  electrical 
observations,  it  being  premised  that  the  quality  of  the  Electricity  is  always  to  be  sup- 
posed positive  when  no  indication  of  quality  is  given  : — 

g  cur.  denotes  galvniiic  currents 

m  ...       moderate 

N  ...       negat'we 

P  ...      positive 

The  duplication   of  the  letter  denotes   an 
thus,  s  s  is  very  strong ;  v  v,  very  variable. 

The  Clouds  and  Weather  are  described  generally  by  Howard's  Nomenclature  ;  the 
figure  denotes  the  proportion  of  sky  covered  by  clouds,  the  whole  sky  being  repre- 
sented by  10. 


rariaUe 
weak 


intensity  of  the  modification  described 


The  notation  is  as  follows 


a  denote 

s  aurora  horealis 

ci 

cirrus 

ci-cu... 

cirro-cumulus 

ci-s     ... 

cirro-stratus 

cu      ... 

cuviulus 

cu-s  ... 

cumulo-stratus 

d        ... 

dew 

h-d    ... 

heainj  dew 

f        ... 

fi^ 

sl-f    ... 

slightfog 

th-f   ... 

thick  fog 

fr        ... 

frost 

glm    ... 

gloom 

gt-glm.. 

great  gloom 

h-fr    ... 

hoarfrost 

h 

haze 

hi       ... 

hail 

so-ha... 

solar  halo 

1 

lightning 

li-cl    ... 

light  clouds 

lu-co  ... 

lunar  corona 

lu-ha  ... 

lunar  halo 

m 

meteor 

ms     ... 

meteors 

n 

nimbus 

r        denot 

es  rnin 

th-r        .. 

thin  rain 

oc-r 

.     occasional  rain 

fr-r 

frozen  rain 

h-r 

.     heavy  rain 

shs-r 

.     showers  of  rain 

c-r 

.     continued  rain 

c-h-r 

.     continued  heavy  rain 

m-r 

.     misty  rain 

fr-m-r      .. 

.    frequent  misty  rain 

sl-r 

.     slight  rain 

h-shs       .. 

.     heavy  showers 

fr-shs      .. 

.    frequent  showers 

fr-h-shs  .. 

.    frequent  heavy  showers 

li-shs       .. 

.     light  shoicers 

oc-shs     , . 

.     occasional  showers 

oc-h-shs  . 

.     occasional  heavy  showers 

sq 

.     squall 

sqs 

.     squalls 

fr-sqs 

.    frequent  squalls 

h-sqs 

.     heavy  squalls 

fr-h-sqs  .. 

.    frequent  heavy  squalls 

sc 

.     scud 

li-sc        .. 

.     light  scud 

si 

.     sleet 

Meteorological  Notation 
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sn      denotes  snow 

oc-sn       ...     occasional  snow 

sl-sn        ...     slight  snow 

s  ...     stratus 

t  ...     thunder 

t-s  ...     thunderstorm 


th-cl  denotes  thin  clouds 

V  ...     variable 

w  ...     very  variable 

w  ...     wind 

st-w        . . .    strong  wind 


The  foot-notes  show  the  means  and  extremes  of  readings,  and  their  departure  in 
each  month  from  average  values,  as  found  from  the  preceding  Twenty-five  Years' 
Observations ;  those  relating  to  Humidity  have  been  calculated  from  the  Fourth 
Edition  of  Glaisher's  Hygrometrical  Tables. 

The  observations  with  the  Actinometer  are  sufficiently  explained  in  the  description 
of  the  instrument  in  §  23. 

§  26.   Observations  of  Luminous  Meteors. 

In  arranging  for  the  observations  of  meteors,  the  directions  circulated  by  the 
Committee  of  the  British  Association  have  received  the  most  careful  attention.  The 
observers  have  been  educated  in  the  knowledge  of  the  principal  stars  by  observations 
of  the  stars  themselves,  and  by  means  of  globes  and  maps.  The  general  instruction 
to  all  observers  has  been,  to  look  out  for  meteors  on  every  clear  night ;  but  the  observer 
specially  appointed  for  the  evening's  duties  has  been  more  particularly  charged  with 
this  observation. 

On  the  nights  specially  mentioned  in  the  directions  of  the  British  Association  Com- 
mittee, greater  attention  was  given  to  the  sky,  and  the  observations  of  meteors  were 
made  more  systematically.  The  principal  nights  are,  January  2  and  10  ;  February  6; 
March  1;  April  19;  May  18;  June  G  and  20;  July  17,  20,  and  29;  August  3, 
August  7-13;  September  10;  October  1  and  23  ;  November  9-14,  November  19,  28, 
and  30;  December  8-14,  especially  December  11.  A  more  extended  list  of  days  has 
been  published  by  the  British  Association  Committee. 

Special  arrangements  were  made  in  the  August  period  for  observing  till  the 
morning ;  and  in  the  November  period  for  observing  through  the  night,  one  or  two 
observers  being  on  duty  till  midnight,  and  then  all  the  observers  till  daybreak.  The 
observers  were  so  stationed  as  to  command  different  \dews  of  the  sky,  to  secure  observa- 
tion of  all  the  meteors  which  might  present  themselves,  and  to  guard  against  the 
observation  of  the  same  meteor  by  different  observers.  The  tracks  of  neai'lj-  300 
meteors  were  recorded,  and  nearly  9000  meteors  were  counted  on  the  morning  of  1866, 
November  14;  of  these,  nearly  5000  were  counted  between  the  hours  of  1  and  2. 

The  observers  in  the  yeai-  1866  were  Mr.  Nash,  Mr.  Harding,  Mr.  Trapaud,  Mr. 
Jones,  Mr.  Wright,  Mr.  Farncomb,  and  J\Ir.  Stevenson..  Their  observations  are 
distinguished  by  the  initials  N.,  H.,  T.,  J.,  W.,  F.,  and  S.,  respectively. 
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§  27.  Details  oftlie  Chemical  Operations  for  the  Photographic  Records. 

Mr.  Glaisher  has  drawn  up  the  following  account  of  the  Chemical  Processes 
employed  in  the  Photographic  Operations  for  the  self-registration  of  the  Magnetical 
and  Meteorological  Indications. 

Chemical  Preparation  and  Treatment  of  the  Photographic  Paper  for  Primaries. 

The  paper  used  is  similar  to  that  made  by  Whatman ;  it  is  made  by  his  successor 
HoUingsworth ;  it  is  strong  and  of  even  texture,  and  is  prepared  expressly  for  Photo- 
graphic purposes. 

First  Operation. — Preliminary  Preparation  of  the  Paper. 

The  chemical  solutions  used  in  this  process  are  the  following : — 
(1.)  Sixteen  grains  of  Iodide  of  Potassium  are  dissolved  in  one  ounce  of  distilled 
water. 

(2.)  Twenty-four  grains  of  Bromide  of  Potassium  are  dissolved  in  one  ounce  of 
distilled  water. 

(3.)  When  the  crystals  are  dissolved,  the  two  solutions  are  mixed  together,  forming 
the  iodising  solution.  The  mixture  will  keep  through  any  length  of  time.  Imme- 
diately before  use,  it  is  filtered  through  filtering  paper. 

A  quantity  of  the  paper,  sufiicient  for  the  consumption  of  several  weeks,  is  treated 
in  the  following  manner,  sheet  after  sheet. 

The  sheet  of  paper  is  pinned  by  its  four  corners  to  a  horizontal  board.     Upon  the 

paper,  a  sufficient  quantity  (about  50  minims,  or  -['-^  of  an  ounce  troy)  of  the 

iodising  solution   is  applied,  by  pouring  it  upon  the  paper  in  front  of  a  glass 

rod,  which  is  then  moved  to  and  fro  till  the  whole  surface  is  uniformly  wetted 

by  the  solution.     Or,  the  solution  may  be  evenly  distributed  by  means  of  a 

camel-hair  brush. 

The  paper  thus  prepared  is  allowed  to  remain  in  a  horizontal  position  for  a  few 

minutes,  and  is  then  hung  up  to  dry  in  the  air  ;  when  dry,  it  is  placed  in  a  drawer, 

and  may  be  kept  through  any  length  of  time. 

Second  Operation. — Rendering  the  Paper  sensitive  to  the  Action  of  Light. 

A  solution  of  Nitrate  of  Silver  is  prepared  by  dissolving  50  grains  of  crystallized 
Nitrate  of  Silver  in  one  ounce  of  distilled  water.  Since  the  magnetic  basement  has 
been  used  for  photography,  15  grains  of  Acetic  Acid  have  always  been  added  to  the 
solution. 

Then  the  following  operation  is  performed  in  a  room  illuminated  by  yellow  light. 
The  paper  is  pinned  as  before  upon  a  board  somewhat  smaller  than  itself,  and 
(by  means  of  a  glass  rod,  as  before,)  its  surface  is  wetted  with  50  minims  of 
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the  Nitrate  of  Silver  solution.      It  is  allowed  to  remain  a  short  time  in  a 
horizontal  position,  and,  if  any  part  of  the  paper  still  shines  from  the  presence 
of  a  part  of  the  solution  unabsorbed  into  its  texture,  the  superfluous  fluid  is 
taken  off  by  the  application  of  blotting  paper. 
The   paper,    still   damp,   is    immediately  placed    upon  the   interior  cylinder,    and 
is  covered  by  the  exterior  glass  cylinder,  and  the  united  cylinders  are  mounted  upon 
the  revolving  apparatus,  to  receive  the  spot  of  hght  formed  by  the  mirror,  which  is 
carried  by  the  magnet ;  or  to  receive  the  line  of  light  passing  through  the  thermo- 
meter tube. 

Third  Operation.— Development  of  the  Photographic  Trace. 
When  the  paper  is  removed  from  the  cylinder,  it  is  placed  as  before  upon  a  board, 
and  a  saturated  solution  of  Gallic  Acid,  to  which  a  few  drops  of  Aceto-Nitrate  of 
Silver  are  occasionally  added,  is  spread  over  the  paper  by  means  of  a  glass  rod,  and 
this  action  is  continued  until  the  trace  is  fully  developed.  The  solutions  are  kept  in 
the  magnetic  basement,  and  are  always  used  at  the  temperature  of  that  room.  When 
the  trace  is  well  developed,  the  paper  is  placed  in  a  vessel  with  water,  and  repeatedly 
washed  with  several  waters  ;  a  brush  being  passed  lightly  over  both  sides  of  the  paper 
to  remove  any  crystalline  deposit. 

Fourth  Operation.— Fixing  the  Photographic  Trace. 
The  Photograph  is  placed  in  a  solution  of  Hyposulphite  of  Soda,  made  by  dissolving 
four  or  five  ounces  of  the  Hyposulphite  in  a  pint  of  water ;  it  is  plunged  completely 
in  the  liquid,  and  allowed  to  remain  from  one  to  two  hours,  until  the  yellow  tint  of  the 
Iodide  of  Silver  is  removed.  After  this  the  sheet  is  washed  repeatedly  with  water, 
allowed  to  remain  immersed  in  water  for  24  hours,  and  afterwards  placed  within  folds 
of  cotton  cloths  till  nearly  dry.  Finally  it  is  placed  between  sheets  of  blotting-paper, 
and  is  pressed. 

Chemical   Preparation    and    Treatment    of   the   Photographic   Paper   for 
Secondaries. 

Before  taking  a  Secondary,  the  Primary  is  examined  to  ascertain  whether  the  tint  of 
the  photographic  curve  is  sufiiciently  dark.  If  it  is  not,  the  Primary  is  laid,  face 
downwards,  upon  a  desk  of  transparent  plate-glass,  below  which  is  a  large  silvered 
plane  mirror,  so  placed  that  the  light  from  the  sky  is  reflected  upwards  through  the 
transparent  glass  and  through  the  Primary  ;  and  the  photographic  curve  is  seen  from 
the  upper  side  or  back  with  perfect  distinctness.  An  assistant  then  darkens  the  back 
of  the  photographic  curve  by  the  application  of  sepia ;  the  original  photograph  being 
untouched. 

The  paper  used  for  the  Secondaries  is  made  by  Rive  ;  it  is  a  strong  wove  paper,  of 
tolerably  even  texture,  thin,  but  able  to  bear  a  great  deal  of  wear. 
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First  Operation. — Preliminary  Preparation  of  the  Paper. 

The  chemical  solution  required  for  this  purpose  is  as  follows : — 

Two  grains  of  Chloride  of  Ammonium  are  dissolved  in  one  ounce  of  distilled  water. 
A  sufficient  quantity  of  this  solution  is  placed  in  a  flat-bottomed  porcelain  dish,  and 
sheets  of  paper,  one  by  one,  are  plunged  within  it ;  care  being  taken  that  no  air 
bubbles  remain  between  the  paper  and  the  solution  ;  this  may  be  prevented  by  slight 
pressure  over  the  sheet  by  means  of  a  bent  glass  rod.  When  a  few  sheets  are  thus 
immersed,  they  are  turned  over,  and  are  taken  out  and  hung  to  dry.  Any  number 
of  sheets  may  thus  be  prepared. 

An  equally  good  result  is  obtained,  by  spreading  over  one  side  by  means  of  a  glass 
rod,  as  in  the  preparation  of  the  Primaries,  a  solution  of  Chloride  of  Ammonium  made 
by  dissolving  five  grains  of  the  chloride  in  one  ounce  of  distilled  water. 

Second  Operation. — Rendering  the  Paper  sensitive  to  the  Action  of  Light. 

The  solution  required  for  this  purpose  is  as  follows  : — 

To  a  filtered  solution  of  Nitrate  of  Silver  (made  by  dissolving  50  grains  of 
Crystallized  Nitrate  of  Silver  in  one  ounce  of  distilled  water)  some  strong 
solution  of  Ammonia  is  added  ;  the  whole  becomes  at  first  of  a  dark  brown 
colour,  but  when  a  sufficient  quantity  of  Ammonia  is  added  the  solution 
becomes  perfectly  clear ;  a  few  crystals  of  Nitrate  of  Silver  are  then  added 
till  the  solution  is  a  little  dull,  forming  "  Ammoniacal  Nitrate  of  Silver"; 
it  is  then  ready  for  use. 

The  following  operation  is  performed  in  a  room  illuminated  by  yellow  light : — 
By  means  of  a  glass  rod  this  solution  is  spread  over  the  paper,  whilst  pinned  on 
a  board ;  the  paper  is  dried  before  a  fire,  and  is  then  in  a  fit  state  to  be  used 
for  producing  a  Secondary. 

Third  Operation. — Formation  of  the  Photographic  Copy. 

A  sheet  of  the  paper  so  prepared  is  placed  in  a  printing  frame  with  its  prepared 
side  upwards,  upon  a  bed  of  blotting  paper  resting  upon  a  sheet  of  plate-glass  ;  the 
Primary  is  then  placed  on  the  paper  with  its  own  face  downwards  ;  and  as  it  is 
necessary,  for  obtaining  a  correct  copy  of  the  Primary,  that  it  should  be  in  close 
contact  with  the  prepared  surface,  a  second  sheet  of  plate-glass  is  placed  over  it, 
and  the  two  are  pressed  together  by  clamps  and  screws.  The  whole  is  then  exposed 
to  the  light  (the  Primary  to  be  copied  being  above  the  paper  on  which  the  copy  is 
to  be  made).  The  time  required  to  produce  a  copy  depends,  in  a  great  measure, 
upon  the  thickness  of  the  paper  on  which  the  Primary  is  made,  and  on  the  actinic 
quality  of  the  light ;  a  period  of  five  minutes  in  a  bright  sunshine,  or  one  hour  in  clear 
daylight,  is  generally  sufficient. 
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Fourth  Operation. — Fixing  the  Photographic  Secondary. 

When  an  impression  has  been  thus  obtained,  it  is  necessary  that  the  undecomposed 
Salts  of  Silver  remaining  in  the  paper  be  removed. 

For  this  purpose  the  Secondary  is  at  once  plunged  into  water  and  well  washed  on 
both  sides,  passing  a  camel-hair  brush  over  every  part  of  it ;  it  is  then  plunged  into 
a  solution  of  Hyposulphite  of  Soda  (made  by  dissolving  two  or  three  ounces  of  the 
Hyposulphite  in  a  pint  of  water),  and  is  left  through  a  period  varying  from  half  an 
hour  to  an  hour.  It  is  then  removed,  and  washed  in  plain  water  several  times ;  and 
running  water  is  allowed  to  pass  over  it  for  twenty-four  hours. 

The  sheets  are  then  placed  within  the  folds  of  drying  cloths,  till  nearly  dry,  and 
finally  between  sheets  of  blotting  paper. 

The  process  of  obtaining  a  Tertiary  from  a  Secondary  is  in  every  respect  the  same 
as  that  of  obtaining  a  Secondary  from  a  Primary. 

§  28,  Personal  Establishment. 

The  personal  establishment  during  the  year  1866  has  consisted  of  James  Glaisher, 
Esq.,  F.R.S.,  Superintendent  of  the  Magnetical  and  Meteorological  Department,  and 
Mr.  William  Carpenter  Nash,  Assistant. 

Three  or  four  computers  have  usually  been  attached  to  the  Department. 
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F"or  the  Iloiizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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The 

indications  are  taken  from  the  sheetsof  the  Photographic  Record,  except 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  tlie  telescope  in  the  an 

eient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re 

Tister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol':  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ially  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fc 

rce  was  dislocated,  and  the  ditierence  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal,  Observatohy,  Greenwich,  in  the  Year  18G6. 
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The  indications  are  taken  trom  tl 

G  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  obs 

ervations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  *»*  denotes  that  the  magnet  has 

been  generally  in  a  state  of  a 

gitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  r 

I  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amo 

unt  of  the  displacement. 
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ocated,  and  the  difference  of  the  numbers  included 

by  the  brace  .shows  the  amo 

unt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S6G. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18GG. 
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AT  THE  Royal  Observatoey,  Greenwich,  in  the  Year  1860. 
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The 

ndications  are  taken  from  the  sheets  of  the  Photographic  Kecord,  except 

where  an  as 

terisk  is 

attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

int  manner 

.     The 

Symbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  reg 

ister  has  fa 

iled  betv 

peen  the  preceding  and  following  readings. 

The  Symbol :   attached  to  a  time  denotes  th.at  the  reading  will  apply  e( 

ually  well 

to  a  con 

siderable  range  of  time  near  that  which  is 

•ecorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  disl 

ocated, 

md  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  dlsplaccniL-nt. 

AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  186G. 
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Tiie  indications  are  taken  from  the  sheets  of  the  Photographic  RecorJ,  except  w 

lere  an  asterisk  is  attached  to  the  number,  in  wliich  instances 

they  are  inferred  from  observ.itions  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

' 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  regi 

ster  has  failed  between  tlie  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  >Yill  apply  equ 

illy  well  to  a  considerable  range  of  time  near  that  wliich  is 

' 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  tlip  Yr-rticil  Forr 

e  was  dislocnfpd-  nnd  the  difference 

of  the  numbers  incliidcil     1 

b 

y  the  brace 

shows 

the  amoi 

nt  ofth 

e  displace 

ment. 
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AT  THE   ROTAL   OBSERVATORY,   GREENWICH,   IN   THE  YeAR   1866. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  \ 

vliere  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  an 

cient  manner.     The  Symbol  »*»  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  reg 

i^ter  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatoky,  Greenwich,  in  the  Year  1S6G. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord 

except  ^ 

vhere  an  as 

erisk  is  attached  to  the  n 

amber,  in  which  instances 

thej  are  inferred  from  observations  made  with  the  telescope  in  t 

le  anciei 

t   manner. 

The  Symbol  ***  denot 

es  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  th 

at  the  re^ 

ister  has  fa 

led  between  the  precedin 

g  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  a 

pply  equ 

ally  well  to 

a  considerable  range  of 

time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of°the  Ve 

•tical  Fo 

■ce  was  disl 

ocated,  and  the  difference 

of  the  numbersincluded 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISGfi. 
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Indications  of  the  Magnetometers 
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they  are  inferred  from  observations 

made  with  the  telescope  in  tb.e  anci 

ent  manner.     The  Symbol 

***  don 

otes  that  the  magnet  has 

been  generally  in  a  state  of  ajjitation. 

The  Symbol  (f)  denotes  tliat  the  rec 

ister  has  failed  between  the 

precedii 

g  and  following  readings. 

The  Symbol  :  attached  to  a  time  de 

notes  that  the  reading  will  apply  eqi'^ 

ally  well  to  a  considerable 

range  of 

time  near  that  which  is 

recorded.     A  brace  denotes  that  at  t 

lis  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  d 

tference 

of  the  numbers  included 

by  tlie  brace  shows  the  amount  of  tl 

e  displacement. 

AT  THE  Royal  Observatoky,  Greenwich,  in  the  Year  1866. 
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The  indications  are  taken  from  the  sheets  of  tlie  Pliotograpliic  Record,  except  where  an  asterisk  is  attache 

d  to  the  number,  in  which  in 

tances  they  are  inferred  fi-om 

observations  made  with  tlie  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet 

las  been  geuerally  in  a  state  0 

f  agitation.     The  Symbol  (f) 

den.,tes  that  the  register  has  failed  between  t'le  preceding  and  following  readings.     The  Symbol  :  attach 

ed  to  a  time  denotes  that  the  r 

eading  will  apply  eiually  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve 

of  the  Vertical  Force  was  di 

slocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

February  8.  The  timepiece  giving  motion  to  the  Horizontal  Force  and  Declination  cylinder  stoppei  from  6 

.o-.to8".  44"- 

February  8.  The  Vertical  Force  timepiece  was  stopped  from  5".  26".  to  8".  52". 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1806. 
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The  indications  are  taken  from  tlie  slieets  of  tlie  Photographic  Record,  except 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

lent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  slate  of  agitation.     The  Symbol  (f)  denotes  that  the  r£ 

gister  has  failed  between  the  preceding  and  following  readings. 

The  Sj-mbol  :   attached  to  a  time  denotes  that  tlie  reading  will  apply  eq 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

ce  was  dislocated,  and  the  ditference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE   EOYAL   OBSERVATORY,   GREENWICH,   IN  THE  YeAU   1866. 
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ndic.itions  are  taken  from  the  sheets 

of  the  Photographic  Eccord,  except  vi 

here  an  asterisk  is  attached 

to  the  n 

umber,  in  which  instances 

hey  arc  inferred  from  observations 

made  with  the  telescope  in  tlio  anci 

^nt  manner.      The  Symbol 

«*'  de 

notes  that  the  magnet  has 

oeen  generally  in  a  state  of  agitation 

The  Symbol  (f)  denotes  thiit  the  reg 

ister  has  failed  between  the 

proeedii 

ig  and  following  readings. 

rhe  Symbol  :  attached  to  a  time 

denotes  that  the  reading  will  apply  o( 

ually  well  to  a  considersible 

range 

Df  time  near  that  which  is 

ecorded.     A  brace  denotes  that  at 

this  time  the  curve  of  the  Vertical  Fo 

"ce  was  dislocated,  and  the  c 

ifferenc 

e  of  the  numbers  included 

ly  the  brace  slio'ws  the  amount  of  tl 

e  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISGG. 
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Greenwich  Observations,  1866. 
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Indications  of  the  Magnetometers 
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ndications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations 

made  with  the  telescope  in  the  anci 

ent  manner.     The  S3'mbol  ***  denotes  that  the  magnet  has 

)een  generally  in  a  state  of  agitation 

.   The  Symbol  (t)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  ;  attached  to  a  time  d 

enotes  that  the  reading  will  apply  ec 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

■ecorded.  A  brace  denotes  that  at  t 

lis  time  the  curve  of  the  VerticalFoi 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of 

the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG6. 
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umber,  in  which  instances 
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ndications  are  taken  from  tl 

e  sheets  of  the  Photographic  Record,  except  ■« 

?here  an  asterisk  is  attached  to  the  n 

umber,  in 

which  instances 

they  are  inferred  from  obse 

rvations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol  ***  den 

otes  that 

the  magnet  has 

jeen  generally  in  a  state  of  a 

gitation.     The  Symbol  (t)  denotes  that  the  re 

gister  has  failed  between  the  precedi 

ag  and  foil 

owing  readings. 

The  Symbol  :  attached  to  a 

time  denotes  that  the  reading  will  apply  eq 

lally  well  to  a  considerable  range  0 

f  time  nea 

r  that  which  is 

recorded.     A  brace   denotes 

that  at  this  time  the  curve  of  the  Vertical  Fo 

"ce  was  dislocated,  and  the  dilTerencc 

3  of  the  nu 

mbers  included 

by  the  brace  shows  the  amo 

unt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18GG. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record 

excej)t 

where  an  asterisk  is 

attached  to  the  n 

umber,  in  which  ii 

stances 

they  are  inferred  from  observations  made  with  the  telescope  in 

the  anci 

^nt  manner.     The 

Symbol  ***  den 

otes  that  the  mag 

net  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (j)  denotes  th 
The  Symbol :   attached  to  a  time  denotes  that  the  reading  will 

it  the  reg 

ister  has  tailed  betv 

veen  theprecedin 

g  and  following  r( 

adings. 

apply  e( 

ually  well  to  a  con 

siderable  range  c 

f  time  near  that  v 

rhich  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vei 

ticalFoi 

ce  was  dislocated, 

md  the  difierenct 

of  the  numbers  i 

acluded 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  i 

vhere  an  asterisk  is  attached  to  the  i 

umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  an( 

ient  manner.     The  Symbol  ***  der 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  tiie  re 

gister  has  failed  between  the  precedi 

Qg  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  e( 

ually  wel!  to  a  considerable  range  ( 

)f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  differenc 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG6. 
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Tlie 

indications  are  taken  ti-om  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  n 

umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  der 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  precedin 

g  and  follov.-ing  readings. 

Tiie  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  c 

f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  differeac 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISGG. 
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For  the  Horizontal  and  Vertical  Forces,  iucreasiug 

readings  denote  increasing  forces. 
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k  is  attached  to  the  mimbcr,  in  which  instances 
The  Symbol  ***  denotes  that  the  magnet  has 


indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  wliere  an  aster 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  ,  ^  „      . 

been  -Generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  foiled  between  the  preceding  and  following  readings. 

Thf-  Symbol  "•  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A*braee  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  ot  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. _^ . 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  J86G. 
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2.36 

32.40 

3.  3o 

•i366 

5.40 

•00218 

23.    9 

35.  25 

2.48 

3i.  .0 

3.48 

•1358 

5.45 

•00222 

23.  .6 

36.    5 

2.56 

32.   .0 

4.  .1 

•1367 

5.54 

■o32i6 

2.3.  24 

35.35 

3.    I 

3o.  53 

4.26 

•i35o 

6.    9 

•o32i9 

23.4. 

37.40 

3.    5 

32.     0 

4.4. 

■i365 

6.  .5 

•03214 

23.  45 

37.30 

4.  11 

40.  23 

37.30 

3,7.    5 

4.44 
4.56 
5.35 

•i355 
-.362 
-.360 

6.43 

•o32o3 
•o32i5 
•o3i87 

23.59 

38. +5 



4.  25 
4.39 

7.  .2 
.0.  11 

Mar.  20 

Mar.20 

Mar.20 

Mar.20 

1 

4.46 

36.25 

5.43 

•1371 

12.28 

•o3223 

0.    0 

20.38.45 

0.    0 

-.365 

0.    0 

•o3i58 

1.    0 

58^8;59-2 

5.3i 

35.20 

5.52 

•i363 

14.  22 

•03242 

0.  .6 

39.    0 

0.  23 

•.366 

0.  2q 

•03148 

3.    0 

5q  •opq  -6 

6.    6 

35.    5 

6.    8 

•1367 

17.    4 

•03245 

0.  26 

37.40 

0.  40 

•1355 

1.56 

•o3i62 

9.    0 

58  •6|59  -2 

6.  i3 

35.40 

6.  20 

•1359 

19.54 

•o3223 

0.  5. 

36.    5 

0.54 

•i35i 

2.  19 

•03.83 

21.0 

57-4 

58  •Q 

6.26 

34.35 

6.25 

•1354 

21.44 

•o3202 

..40 

36.  40 

1. 17 

•1359 

2.42 

•o3iq. 

22.    0 

57^6 

57-2 

6.3q 

34.  .0 

6.43 

•i365 

22.  27 

•o32oo 

1.49 

36.    5 

1.44 

•i362 

4.27 

•o325S 

23.     0 

56-8 

56 -c 

6.43 

34.  40 

6.56 

•1371 

23.59 

•o3i53 

-:f-:|:-S 

2.  11 

•1372 

5.    6 

•03223 

6.53 

33.  40 

7.    5 

•1368 

2.  11 

39.55 

2.  27 

•1373 

5.41 

•03226 

7.  12 

35.  .5 

7.  .2 

•1374 

2.26 

40.  2  5 

2.55 

•i365 

5.52 

•03238 

7.26 

34.40 

7.26 

•1369 

2.29 

40.   0 

3.  12 

•i35i 

6.  i5 

•03222 

7.33 

35.    0 

7.5. 

•1369 

2.41 

39.55 

3.40 

•'347 

6.41 

•o3238 

8.16 

34.    0 

8.    6 

•1375 

2.5l 

41.35 

3.45 

•.34, 

6.46 

•o32  23 

9.  II 

33.    0 

8.  .5 

•1369 

2.5q 

4..    0 

4.    4 

•1347 

6.55 

•o3232 

9.36 

33.  .0 

8.29 

•1375 

3.    6 

39.  55 

4.30 

•i36i 

7.  12 

•c3i82 

10.28 

3..  55 

8.37 

•1371 

3.  18 

40.  10 

4.50 

•i35i 

7.26 

•o3iq7 

12.  i5 

3..50 

8.43 

•.373 

3.24 

37.45 

5.    5 

•i358 

8.    5 

•o3i58 

13.24 

3..    5 

9.    6 

•1364 

3.28 

37.40 

5.14 

•1354 

8.19 

•o3i64 

13.42 

31. 3o 

9-  H 

•.36. 

3.4. 

33.    0 

5.27 

•i36i 

9.22 

•o3i8o 

13.58 

3i.    0 

9.36 

•.366 

"'■■"*"* 

5.09 

•i355 

9.41 

•o3i62 

14.21 

3i.3o 

10.  12 

•i368 

4.    3 

31.35 

5.53 

•1379 

lo.  12 

•o3.66 

i5.  21 

3o.  55 

10.  20 

•.365 

4.26 

34.  .0 

6.  26  1    ^1353 

10.41 

•o3i57 

15.33 

3i.5o 

.0.  4. 

•.363 

4.28 

35.  3o 

6.41 

•1369 

10.44 

•o3i63 

11.  26 

•.366 

4.33 

35.55 

6.45 

•1364 

11.  .0 

•o3i37 

16.26 

3o.3o 

14.  .0 

•.357 

4.4. 

35.    0 

6.56 

•i3qi 

.1.26 

•o3i37 

16.37 

3.. 35 

.8.  .2 

-.358 

4.5. 

34.40 

7.  12 

•I  353 

...41 

•o3u7 

16.41 

30.55 

i8.5o 

•.355 

4.59 

34.50 

7.21 

•i388 

l3.    q 

•O3i20 

16.56 

30.55 

19.  .. 

•.357 

5.  1. 

34.  .0 

7.33 

•1402 

.3.25 

•o3ii4 

17.    2 

3i.3o 

.9.55 

-.344 

5.23 

34.30 

7.54 

•i382 

13.57 

•o3,23 

17.16 

30.40 

2..  .2 

•1353 

5.32 

02.  40 

8.    0 

•l36o 

14.28 

•o3n8 

17.38 

3o.  40 

2..  40 

•1349 

5.40 

27.30 

8.  10 

•i367 

14.45 

•o3i23 
•o3ii2 

17.  .54 

3i.  i5 

22.    9 

•1339 

5.44 

27.15 

8.26 

•.354 

16.5+ 

18.  i3 

3i.  .5 

22.42 

•I  355 

6.    8 

3i.    5 

8.41 

•.34. 

17-    3 

■o3iio 

18.39 

29.40 

23.  .. 

•.357 

6.26 

2q.  20 

9.    3 

•1353 

17.56 

•03l22 

.8.5? 
19.  20 

3o.  .0 

23.  14 

23.22 

•1364 

6.  35 

27.30 

9.  12 

•.36+ 

19.56 

•o3io6 

29.    0 
30.25 

•i36o 

6.42 

24.50 

9.18 

■i36i 

20.  5o 

•o3oq8 

19.  27 

23.59 

•1365 

6.46 

2q.  5o 

9.25 

•.368 

22   .4 

•o3o88 

19.38 

3o.    0 

6.57 

23.    0 

9.42 

•.355 

23.  5q 

•o3o58 

.9.5. 

3i.  45 

i 

7.    0 

3o.    0 

.0.  2. 

•.367 

19.53 

3.!3o 

7.    6 

31.35 

.0.39 

•.367 

20.    9 

32.55 

7.  14 

28.30 

.0.43 

•.36. 

20.  .3 

32.25 

7.  .8 

18.  10 

.0.53 

•.377 

20.  20 

33.  .0 

7.27 

,9.30 

...  .3 

•1357 

20.  3q 

32.  3o 

7.30 

.8  3o 

.1.28 

•.364 

20.56 

5-5-    0 

7.35 

21.55 

...43 

•I33q 

Foi^  tlic  Ilorizc 

ntal  and  Vertical  Forces,  increasing 

readings  di 

note  increasing  forces. 

(liv) 


Indications  of  the  Magnetometers 


•SP 


Mar. 20 

7-49 
7.57 

8.  8 
8.23 
S.36 

9.  8 
9.  .5 
9.  26 
9-47 

10.  4 
10.  II 

10.  28 
0.33 

10.39 
56 
3 

11.  23 

.29 
1 1.  34 
42 

11.  55 

12.  28 
i3.  9 
i3.  18 

13.  23. 
13.37 
13.58 

14.  26 
14.51 
i5.  5 

1 5.  12 
i5.  26 
15.44 

16.  o 
16.42 

16.  56 

17.  10 
17.  25 
17.39 

17.  55 

18.  28 
18.38 
18.46 

19.  17 
19.43 
19.58 

20.  23 

20.  5i 
20.  58 
21.38 
21.53 

21.58 

2  2.56 

23.37 

20.48 

23.  59 


,26.  o 

28. 10 

24.  o 
29.  o 

32.  3o 
27.  20 
29.40 

34.  35 
29.  5 

29.  i5 

30.  10 
29.  3o 
29.40 
28.45 
34.55 

33.  3o 

35.  35 
34.55 

32.  5o 

33.  25 

35.  25 

29.  10 

30.  55 
3o.  20 

29.  1 5 
28.55 

33.  10 
32.  40 

34.  1 5 
32.40 
31.55 

32.  40 
31.55 

33.  5o 

36.  1 5 
33.  10 
32.  5o 

30.  55 
3o.  10 
3i.  25 
29.  5 

29.  i5 
28.50 

30.  o 
32.  5 
3i.  o 

32.  20 

3i.  o 
31.35 
32.  5 
32.  55 
32.35 
34.55 
35.  o 
35.  35 
35.35 


II.  00 
2. 3 

2.  25 
2.38 

3.  6 
1 3.  19 
i3.  3i 

4.27 
i5.  20 
6.26 
6.49 
17.12 
7.18 
8.55 

19.  18 

20.  o 
20.  41 

44 
20.  5o 
59 


■1364 
•I  366 
•i36i 
■1364 
•1357 
•I  360 
•I  356 
•1349 
•1359 
•1349 
•1357 
•I  355 
•i357 
•I  363 
•1359 
•i35o 
•1354 
■i35o 
■i35i 
•I  355 


I- 


.H|| 


Readings 

of 
Thermo- 


Western 
Declina- 
tion. 


o.  5 
o.  18 

0.  43 

1.  8 
1.26 
I.  29 

I.  35 
1.39 
1.44 
2.44 
3.  i3 
3.  41 

3.  56 
4.23 

4.  33 

5.  8 
5.  27 
5.  3o 
5.33 
5.  43 
5.47 

5.  54 

6.  25 
6.  40 
6.56 
7-  7 
7-  17 
7.28 
7-4-5 
8.24 
8.52 

10.  26 
10.41 

II.  14 
11.26 
II. 41 

11.  55 

12.  19 
12.  3o 
12.  53 

13.37 
14.  9 

14.43 
14.  5o 
i5.  8 
15.41 
I  16.  9 
'  16.  29 
16.  56 
17.21 
17.51 
18.  21 
18.47 
119.  19 
I  20.  17 
!  20.  56 


.  35.  35 
35.  55 
35.35 
37.  5 

37.  5 

38.  25 

38.  25 

39.  20 
39.  1 5 
38.  o 

35.  35 

36.  1 5 
34.  o 
34.  55 
34.  5o 

34.  20 
34.40 
14.  55 
16.  25 
16.  40 
ig.  55 
19.  55 
21.  20 

30.  40 
33.  25 

32.  40 

33.  20 
33.  o 
33.20 
32.  45 

32.  20 

02.  35 
02.  o 

3 1.  35 
3i.  20 

32.  35 
40.  55 
36.  20 

35.  40 
31.45 
3i.  o 

29.45 
3o.  40 
3o.  20 
3i.  10 
3o.  5 
3o.  3o 
3o.  i5 
3o.  40 

30.  23 

3i.  10 
00.  40 
3i.35 
3o.  45 
3o.  45 
32.  10 
3i.  i5 


•i355 
•i362 
•i356 
•i368 
•i36o 
•i363 
•1367 
•i362 
•1370 
•1372 
•I  353 
•I  333 
•i38o 
•i388 
•I  365 
•I  368 
•I  365 
•1370 
•1367 
•i3-o 
•I  366 
■1369 
•I  365 
•1068 
•I  363 
•i366 
■i363 
•1378 
•1-574 
•i386 
•1074 
•I  36 1 
•i363 
•1357 
•i362 
■i36o 
•i362 
■'-559 
•I  363 
•1359 
■1364 
•i36o 
•1359 
■i35i 
•I  353 
•1354 
•  1 35o 
(t) 


§3        ^ 
I 


itil 


Mar.  2 1 


2.  9 
2.53 
4.54 
5.  12 
5.  22 

5.  40 

6.  42 
7.34 
9.57 

11.  26 
11.36 
11.53 

12.  25 
13.49 
14.56 
19.  12 
23.  5g 


•o3o58 
•o3o44 
•o3o52 
•03043 
•o3o47 
•o3i3i 
•o3i36 
•o3i24 
•o3i8o 
•o3i22 
•o3io5 
•03093 
•o3io8 
•o3ii2 
•o3o83 
■o3o59 
•o3o9 1 
■o3io5 
•o3ii9 
■o3ii7 


Readings 


Thermo- 
meters. 


OS 


Mar.  2 1 

h  n.  o 

0.  o  56-8 

1.  o  56  '4 

2.  o  |56  ^5 

3.  o  J57  •S 
9.  o  '57-4 

21.  o   ;58^3 

22.  40   58  '3 

23.  o   58 


56^6 
56-5 
56  -o 

7 

9 
39 '9 
59-5 


The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT   THE   EOYAL    OBSERVATORY,    GREENWICH,    IN   THE   YeAR    I8C6. 


Gv) 


c 

•11^ 

0 

•s^l. 

Readings 

«• 

6 

■-Mz 

0 

-■11. 

Readings 

4 
11 

1 

Western 
Declina- 

4  i 
Hi 

^1   1 

.cos 

lit 

li 

^  1 

1 

lift 

"3  =  3 

4 

U 

0  a 
1 

of 
Thermo- 

Western 
Declina- 
tion. 

0  a 

ii 

u 

0  fl 

1 

0  c 

of 
Thermo- 
meters. 

it 

OS 

sl 

'Hi'  hi 

Mar.  2 1 

Mar.23 

Mai-.23 

0      /     // 

h       m 

b         m 

t         m 

0 

0 

h         m 

0       /     // 

h        m 

h        m 

h        m 

0 

0 

21.     8 

20.  31.55 

6.  18 

20.  3i.  20 

10.  12 

•1369 

21.23 

3I.20 

6.  29 

3i.    5 

10.  26 

•1376 

21.54 

31.55 

6.35 

31.45 

10.47 

•1376 

22.  ig 

33.  ID 

7.16 

29.  10 

II.  11 

•I  366 

23.    8 

34.35 

7.25 

29.    5 

11.26 

•I  365 

23.35 

34.45 

7^49 

26.  10 

ii.5o 

•1383 

(t) 

I 

8.2g 
8.44 
8.56 

31.45 
3i.  55 

12.25 

14.18 

14.  5g 

•1362 
•i368 

i 

Mar.2  2 

Mar.2  2 

Mar.2  2 

Mar.22 

! 

3o'.  5o 

•i.36o 

(t) 

I.    0 

1 353* 

•o3i  17 

0.    0 

59  •059^5 

i   9^    9 

30.55 

i5.  12 

•1364 

1.     o 

20.37.39* 

3.    0 

1 366* 

0.53 

(■■o3i  17 
[•03270 

I.    0 

58^8'58^5 

g.  16 

31.35 

17.24 

•1373 

1 

3.    0 

34.32* 

9.    0 

•374* 

2.    0 

58  ^5159  -2 

9.38 

31.25 

18.18 

•1375 

1 

g.    o 

25.    9* 

21.0 

1342* 

8.    0 

•03272 

3.    0 

58  ^5  58  -5 

>   9-49 

3o.  20 

18.  3o 

•137, 

1 

21.     0 

29.57* 

8.26 

•C3262 

9.    0 

58^5  58^5 

10.    3 

32.    5 

19-45 

•1365 

1 

23.50 

38.45 

10.  i3 

•03257 

21.0 

58^9 

59  •g 

10.  18 

30.40 

20.  10 

•I  367 

1 

1 

23.55 

38.30 

i3.  21 

•00273 

10.25 

31.    5 

22.  12 

•i35g 

,                1 

23.57 

37.30 

14.36 

•03278 

1 1 0.  3g 

30.    5 

23.  5g 

•1364 

23.59 

37.30 

15.14 
1 5.  45 
,6.24 
19.    9 
21.  10 
21. 5o 
22.48 
23.59 

•03253 
•03243 
■03257 
•03262 
•03243 
•o3257 
•03252 
•03264 

10.  43 

|io.56 

11.  6 
11.12 

11.52 

12.  II 

12.26 
12.34 
12.44 
12.56 

3o.    5 

29.  .^0 

30.  10 

29.  3o 
32.  3o 
28.40 
28.  5o 
29.55 
29.45 

30.  10 

Mar.23 

Mar.23 

Mar.23 

Mar.23 

o.    o 

20.37.  3o 

0.    0 

1 35 1 

0.    0 

•03264 

I.    0 

5g  ^660  -6 

i3.    9 

29.  5o 

o.  26 

38.  i5 

0.  II 

1345 

1.55 

•o3320 

3.    0 

5q  •4'6o  -o 

13.38 

29.40 

0.57 

43.25 

0.43 

1 356 

2.  12 

•o33i2 

9.    0 

57  •gi57  -6 

13.45 

3i.  10 

42..  55 

I.  16 

1343 

2.26 

•o33i8 

21.    0 

57^8j57^5 

13.53 

3i.    0 

l!26 

43.35 

1.40 

1346 

2.40 

•o33r2 

1 

•4-17 

29.45 

1.37 

43.  20 

1-47 

1357 

3.    6 

•03323 

H-^9 

29.45 

1.42 

44.45 

2.    6 

i36o 

3.  3o 

•o33i4 

14.46 

3i.  10 

2.     6 

42.55 

2.  14 

1346 

4.20 

•03337 

i5.  12 

32.    0 

2.    q 

41.30 

2.  29 

1348 

4.33 

•03332 

i  15.23 

31.25 

2.26 

41.55 

2.42 

1341 

4.54 

•03376 

ii5.39 

30.45 

2.40 

38.  10 

3.    0 

i353 

4.59 

•03370 

16.  10 

33.  20 

2.49: 

38.45 

3.  10 

1 353 

5.23 

•03-J07 

16.  42 

31.45 

2.58 

37.25 

3.22 

1 365 

6.42 

•03323 

17.    6 

3o.  40 

3.    7 

37.    0 

3.4. 

i36o 

10.    8 

•03264 

17.  24 

3i.    0 

3.  n 

37.25 

3.54 

1 365 

10.54 

•03236 

18.54 

28.20 

3.26 

36.30 

4.  12 

1377 

n.26 

•03233 

i8.5g 

28.25 

3.4. 

35.40 

4.25 

l385 

11.58 

•c3i98 

ig.  43 

26.45 

3.57 

37.    5 

4.50 

i35g 

12.29 

•o32o3 

ig.  58 

27.  10 

4.    5 

37.    0 

5.    9 

i33i 

14.  19 

•o3io7 

20.  28 

26.40 

4-  '9 

38.  10 

5.41 

1354 

19.  24 

•o3i85 

21.  3o 

28.35 

4.  22 

37.55 

5.54 

i35o 

22.54 

•o3i57 

22.  26 

32.    5 

4.35 
4.5. 
4.57 

39.30 
33.  3o 
28.  10 

6.  10 
6.35 
6.45 

i36o 

23.59 

•o3i63 

23.59 

35.55 

1371 
i366 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  ^^ 

^here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  reg 

ster  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G6. 
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attached  to  the  n 

imber,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manne 

r.     The 

Symbol  ***  den 

otes  that  the  magnet  has 

een  generally  in  a  state  of  agitation.     The  Symbol  (j)  denotes  that  the  rej 

;ister  has  fa 

iled  bet 

ween  the  precedir 

g  and  following  readings. 

rhe  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  t 

•>  a  cons 

iderable  range  of 

time  near  that  which  is 

ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  disl 

ocated, 

md  the  difference 

of  the  numbers  included 

y  the  brace  shows  the  amount,  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  differenc 

e  of  the  numbers  included     1 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S6G. 
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9.59 

19.  1 5 
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For  the  Horiz 

Dntal  and  Vertical  Forces,  increasing 

readings  dc 

note  increasing  forces. 
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I  instances 


n.lie.tions  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  ^^'^risk  is  attached  to  the  number,^^^^ 

•  -    -    "■  -     in  the  ancient  manner.     The  Symbol  •**  denotes  that  the  magnet  has 

the  preceding  and  following  readings, 
range  of  time  near  that  which  is 


they  are  inferred  from  obserTations  made  with  the 
been  generally  in  a  state  of  agitation.    The 

^cor£r'l  ^.r^r  SJcS^th^'a?  thS  ti JJ  U.e  :J::;;r;nii;  VeS        P^rc^was  dislocated,  and  the  difibrence  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement^ ^^^^^_^__^.^^____^^_^_^_^_^.^^_^_^_^^^^^^^^^__^_ 


Symbol  (t)  denotes  that  the  register  has  failed  between  the 
hat  the  reading  will  apply  equally  well  to  a  considerable  : 


AT  THE  Royal  Op.servatory,  Greemvicii,  i\  the  Year  ISOC. 
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For  the  Horizontal  and  Vertical  Forces,  increa.sing  readings  denote  increasing  forces. 
8"'.  Mr.  Glaisher  adjusted  the  plane  mirror  carried  by  the  Vfrtical  Force  Magnet,  producin-  an  increa=c  in  the  readin"< 
of  o-ooo+o  parts  of  the  ^hole  ^\M■ti^•al  Force.  "" 
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59  ■360^5 
59  ^861 


The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1! 
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The  imliciitions  are  taken  Irom  the  sheets  of  the  Thutographic  llecord,  except  where  an  asterisk  is  attached  to  tlie  number,  in  which  instances 

they  are  inferred  from  observations  made  with  tlie  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The   Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  wellto  a  considerable  range  of  time  near  tliat  which  is 
recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186G. 
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liey  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

een  generally  in  a  state  of  agitation.    The  Symbol  (I)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

rhe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

jy  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  RoYAr,  Observatoky,  Greexwich,  in  the  Year  ISGfi. 


rixxv) 


si 

-Western 
Declina- 
tion. 

g-3      -3 

f1^ 

lii 

m 

II 

Readings 

of 
Thenno- 
meters. 

3 
II 

Western 
Declina- 
tion. 

ll       ^ 

III 

i|j 

111 

1-3 

Readings 

ot 
Thermo- 
meters. 

^^      1 

1 

is 

"1 

"1 

f4  % 
Si 

^1 

1-^ 
J3 

^il 

0  =  = 

"1 

si  t 

Apr.  2  2 

Apr.  2  2 

Apr.23 

Apr.23 

Apr.23 

Apr.23 

6.55 

20.  3o.  i5 

6.    3 

1382 

5.45 

20.  3o.    5 

3.41 

1366 

6.4T 

o3520 

21.    0 

58-3 

58-.^ 

7-  1^ 

32.  5o 

6 

27 

1376 

6.43 

3o.    0 

6.  19 

1370 

n.24 

o35oo 

7.21 

32.  20 

7 

20 

i386 

9.55 

31.55 

6.49 

1369 

17.44 

03480 

7.36 

.-^3.    0 

*** 

10.  24 

31.55 

9-13 

1371 

23.59 

03446 

7.54 

33.  10 

8 

H 

i388 

10.  38 

31.20 

11.44 

1370 

8.39 

32.    5 

8 

23 

i38i 

u.  18 

3i.  25 

18.42 

1367 

9.53 

32.     0 

8 

38 

1384 

11.39 

30.55 

21.26 

1364 

11.  12 

29.50 

8 

5o 

loSi 

12.35 

31.45 

22.22 

1358 

11.25 

3o.  20 

8 

57 

1385 

.3.14 

3..    5 

23.12 

1357 

11.55 

3o.  25 

9 

11 

1378 

!i3.3o 

3..  40 

23.  59 

.364 

12.25 

3I.20 

9 

23 

1384 

1.3.54 

30.55 

13.38 

3o.  20 

9 

4' 

i382 

1  16.  23 

29.  20 

1 3.  46 

30.45 

9 

5o 

1384 

16.  5q 

28.  .5 

14.    5 

3o.    0 

10 

4' 

18.  .6 

27.55 

14.  12 

3o.  25 

10 

56 

1376 

!i8.29 

27.20 

14.  20 

3o.  20 

11 

11 

i38o 

i.8.47 

27.45 

14.31 

29.40 

1 1 

52 

1077 

J18.59 

27.20 

14.47 

29.50 

12 

25 

1371 

j 

14.58 

3o.  20 

12 

4' 

1373 

20.    4 

27.  20 

.5.11 

29.40 

•4 

44 

1370 

20.  i3 

27.  5o 

15.23 

3o.    5 

i5 

41 

1071 

20.21 

27.  20 

15.29 

29.45 

i5 

57 

1368 

21.  i3 

29.  20 

15.42 

29.40 

17 

40 

l36q 

22.26 

32.  55 

15.53 

3o.    5 

18 

36 

1373 

'23.59 

35.  25 

16.    3 
16.  18: 

29.55 
3o.    5 

19 
19 

5 

20 

1371 
1 36 1 

Apr.  2  4 

Apr.24 

Apr.24 

Apr.24 

~" 

16.36 

29.  25 

19 

40 

1363 

0.    0 

20.35.  25 

0.   0 

1364 

0.    0 

03446 

1.    0 

58  •6'5q  •;: 

17.28 

27.50 

20 

12 

1359 

0.  23 

35.40 

o.5o 

1370 

1.43 

03450 

3.    0 

58  -3  oq  -c 

17.33 

28.35 

20 

38 

1357 

j    0.39 

06.  5o 

1.47 

1366 

2.  17 

03462 

9.    0 

58-2  5qM 

17.41 

27. 10 

21 

1 1 

i36o 

'    i.5i 

34.45 

2.  16 

.375 

5.41 

03484 

11.    0 

58-4i58-: 

'7- +7 

27.50 

22 

29 

1357 

2.      Q 

34.  3o 

2.  5o 

.370 

q.  5o 

00470 

21.    0 

58^3 

58-.^ 

18.    5 

26.40 

23 

41 

1358 

3.29 

32.45 

2.57 

.372 

15.25 

03473 

22.    0 

58-1 

58-.^ 

18.  11 

26.40 

23 

59 

i362 

4.39 

32.    5 

3.  29 

1371 

19.59 

03476 

23.     0 

58^8 

09-. 

18.  iq 

25.  i5 

1 

0.   14 

3..  10 

3.56 

22.    3 

03450 

18.  28 

27.    0 

5.52 

3i.3o 

4-44 

1376 

23.59 

03444 

18.34 

26.  25 

6.    5 

3i.  10 

4.57 

.372 

18.42 

27.50 

6.43 

31.25 

5.49 

.380 

19.    3 

26.  10 

6.53 

32.    5 

6.  11 

l38i 

19.   12 

27.30 

7.38 

3i.  10 

6.41 

1377 

19.23 

27. 20 

8.59 

31.40 

7.  14 

i383 

•9-  39 

3o.  1 5 

.0.  26 

3i.  20 

7.  25 

1578 

19.  52 

00.  20 

11.    0 

3i.3o 

8.20 

i38o 

20.    6 

31.20 

11.  14 

3i.    0 

8.42 

.376 

20.48 

32.  5o 

i3.  11 

31.25 

8.59 

.379 

21.  i5 

32.  20 

1 

.3.4. 

3o.  25 

9-  H 

•■'74 

21.  39 

32.55 

[14.    0 
14.27 

3o.  55 
3o.  20 

11.  11 
11.  18 

1378 
i3-5 

22.    8 

32.  10 

.4.56 

15.21 

3o.  35 
3o.  1 5 

14.29 
15.23 

i3j3 
.370 

23.    9 

34.   10 

15.39 

3I.20 

15.54 

.373 

23.43 

34.35 

15.56 

3o.    0 

>7-  19 

1368 

23.53 

35.40 

16.  10 

29.  55 

21.  14 

1365 

23.59 

35.  55 

16.39 

28.30 

22.30 
23.26 
23.59 

i36i 
1364 
1369 

Apr.23 

Apr.23 

Apr.23 

Apr.23 

17.  .3 

28.40 

0.    0 

20.  35.  55 

0.    0 

i362 

0.    0 

•03438 

1.    0   5a-q 

59^1 

«** 

1.20 

35.  40 

0.  46 

1365 

2.41 

•03493 

3.    0   59^3 

5q^o 

•7-47 

27.50 

3.41 

32.  i5 

2.  3o 

i368 

5.    8 

•o3523 

9.    0   58  •S 

58^2 

*** 

For  tl 

c  Horizontal  nnrl  Vertical  Forces,  increasing 

readings  d 

^note  incr 

■asing  forces. 

(Ixxvi) 


Indications  of  the  Magnetometers 


.      ^^t. 

6       .=  ■§  0  c; 

0  . 

Eeadings 

0) 

i 

--i-i 

•Sl-Sc; 

« 

Headings 

V.'cstern 
Declina- 

5 

£  =-  s  £ 

13  =  1 

.1 

if 

s 

of 
Thermo- 
meters. 

-■9 
11 

Western 

Declina- 

■?_! 

"  5=  2  3 

11 

liil 

^=5  =  1 

of 
Thermo- 
meters. 

,  ■  - 

■-■  — 

II        S-o  =  = 

,  •  -     '•  *J 

^  5 

tion. 

S   v-  ■-'  ^ 

o| 

■UT- 

3  rt 

S| 

>'  5j  ( 

o| 

tion. 

5S 

.5  ?■  ==■'  '^ 

^  i 

di'Pl 

^ 

« 

s 

~  ^-^ 

S 

.^n.>e 

s 

r^  '- 

5S 

1 

S 

0  %,~M 

^ 

^a>£ 

^ 

^y 

Apr.24 

Apr.25 

18.    8 

20.28.    5 

18.42 
18.  5q 

20.  2g.  10 
26.40 

i8.5i 

27.  10 

1 

19.  4 

27.25 

19.26 

26.50 

19.31 
19.56 

28.  20 
28.  10 

20.  39 

27.25 

20.  14 

28.  5o 

21.32 

29.    5 

20.  33 

28.  10 

23.  16 

1,3,.    5 

21.35 

29.    5 

23.25 

c,3,.  10 

21.43 

29.  JO 

23.09 

34.30 

22.  0 
22.26 

23.  9 

29.  3o 
3i.    0 
32.    5 

Apr.  2  5 

Apr.25 

Apr.2  5 

Apr.25 

0.    0 

20.  34.  3o 

0.    0 

Io6q 

0.    0 

•03444 

0.    0 

58-8 

59-3 

23.28 

33.  5o 

...6 
1.54 

36.  3o 
36.25 

0.  i3 

1.  0 

1073 
1376 

2.34 
2.40 

■03464 
•034S0 

1 
2 

0  |58  -959  -6 

0    58  •S  5g  -61 

23.  59 

34.30 

Apr.26J 

1.59 

37.  i5 

I.  25 

1376 

3.    9 

•03470 

3 

0 

09  -0  ag  •gl 

Apr.  2  6 

Apr.26 

Apr.26| 

36.40 

2..  11 

i385 

3.  12 

•03479 

9 

0 

58  -g^q  -q 

0.    0 

20.  34.  3o 

0.    0 

l3oq 

0.  0 

03598 

0.    0    60  ^8  62  -2 

2^26 

36.    5 

2.27 

i38i 

3.19 

•0347. 

21 

0 

6fi|62-o' 

i   0.  11 

34.30 

0.24 

1363 

2. 57 

00610 

1.    0    60  ^4  62^0 

2.33 

37.    0 

2.42 

i388 

3.55 

•03482 

22 

0 

60 -8  62 -2 

0.  18 

3,).  20 

0.41 

1367 

6.42 

00647 

3.    0  ;6o-5  6i  •oj 

2.57 

36.    0 

3.    9 

i382 

5.24 

•o35o5 

23 

0 

60-3,61  •s; 

0.28 

35.  40 

1.  II 

1366 

7.    6 

oo63o 

9.    0 

60-461  -o 

3.    3 

36.  20 

3.22 

1374 

5.28 

•03490 

1 

0.36 

36.55 

2.42 

1371 

7.24 

00644 

21.    0 

5g -660-0 

3.  10 

35.    0 

3.36 

1070 

.5.45 

•o35i6 

1.    I 

36.  3o 

3.    6 

1368 

03646 

3.25 

34.30 

3.5i 

1371 

10.  17 

•o35i4 

1.24 

06.45 

3.26 

1373 

g.  20 

03604 

3.43 

34.45 

4.    5 

.377 

12.53 

•03566 

2.  i5 

35.35 

4.24 

1370 

10.  38 

o3634 

3.55 

35.  3o 

4.24 

1375 

i3.  18 

•03563 

3.25 

33.40 

5.41 

1370 

12.40 

03571 

4.18 

34.    5 

4.35 

1379 

14.    8 

•o358o 

3.34 

32.55 

6.11 

l37q 

oo5So 

4.26 

04.30 

4.55 

1368 

16.41 

■o36i7 

3.5i 

33.    0 

6.25 

1384 

16141 

o35qq 

4.39 

34..    0 

5.14 

1377 

21.  JO 

•o3625 

4.53 

31.55 

6.37 

i3So 

19.41 

03596 

5.  i3 

35.40 

5.25 

1366 

23.59 

•03598 

5.    0 

32.  10 

6. +2 

i382 

23.59 

•03547 

5.24 

34.  i5 

5.42  1 

1379 

5.36 

3i.3o 

6.58 

1372 

5.26 

34..30 

5.56 
6.27 

1374 
1367 

5,54 
6.39 

3o.  20 
00.  40 

7.26 
8.    0 

1382 
i36g 

5.54 

31.40 

7.32 

1377 

7.  12 

32.  20 

9.  20 

1377 

6.    4 

32.25 

8.14 

i38o 

7.26 

30.45 

9-H 

1372 

6.    9 

32.  10 

8.42 

1371 

7.40 

3o.  40 

9.41 

13/4 

6.17 

02.40 

9.  i5 

1374 

8.  6: 

29.  3o 

9.57 

i36g 

6.  28 

32.  20 

10.42 

1372 

8.26 

31.45 

10.  26 

13/4 

6.38 

32.40 

12.41 

1366 

8.43 

3i.  i5 

10.  52 

1372 

6.5o 

3i.  40 

i3.  11 

1373 

8.57 

29.  35 

11.11 

1379 

7.43 

32.    0 

14.  12 

1364 

1    9.  29 

28.40 

11.24 

i38i 

3i.    0 

16.52 

1362 

9.36 

29.  55 

11.41 

1377 

10.23 

3i.  3o 

17.  u 

1364 

g.58 

29.  5o 

12.19 

1399 

10.54 

30.55 

19.29  , 

.364 

1  10.  23 

3i.    0 

12.56 

1074 

.2.28 

3i.    0 

21.22 

i353 

lio.  44 

3o.  40 

i3.  22 

1368 

12.  40 

32.45 

22.    9 

i35i 

iIO.57 

3i.  i5 

13.41 

1371 

12.49 

32.40 

22.25    1 

1356 

in.    9 

3o.  20 

14.  12 

1366 

12.53 

3o.  5o 

23.    8 

1354 

;ii.  17 

00.  10 

10.43 

1368 

i3.  i5 

2q.    5 

23.  59 

•1359 

11.32 

28.    0 

ig.  36 

1 363 

13.28 

28.50 

11.42 

28.20 

20.  25 

1 356 

i3.5i 

3o.    0 

12.     0 

26.    c 

22.41 

1355 

14.  39 

00.  10 

|l2.  18 

28.55 

23.  11 

1358 

15.42 

29.  3o 

12.29 

26.  5o 

23.59 

■I  366 

17.34 

29.  10 

12.48 

24.50 

17-38 

28.00 

i3.    9 

24.35 

17.45 

28.25 

13.27 

26.  5o 

17.53 

28.55 

1 

14.54 

29.25 

17.58 

28.20 

15.45 

28.45 

18.  21 

28.30 

1 

,16.    8 

29.  10 

The 

ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  i^ 
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hey  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

ent  manner.     The   Symbol  ***  denotes  that  the  magnet  has 

)een  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  re 

gister  has  failed  between  the  preceding  and  following  readings. 

L'he  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

lally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  difference  of  the  numbers  included 

jy  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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21.57 
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23.  41 

37.15 

14.    9 

30.35 

1 
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14.23 

30.45 

23.  59 

37.35 
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15.53 
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0.     0 

20.37.  ^^ 

0.    0 
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0.     0 

•03547 

1.    0 

60  ^2 

61 -3 

16.  19 

3o.  20 
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38.  10 

0.  5q 

•1370 

6.40 

•03640 

3.    0 

60 -I 
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i6.3i 

29.45 

1.  21 

36.  i5 
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•1365 

14.  26 

•0362q 
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61  -6 

17.    9 

I.  27 

36.45 

1.26 

•1370 

(t)' 

21.    0    60 -I 

60-9 

19.  26 

26:45 

1.43 

36.  10 

2.  12 

■1373 

23.  43 

•03548 

20.  10 

26.  40 

2.16 

36.  10 

2.25 

•1367 

25.59 

•o3552 

20.56 

27.    5 

2.26 

35.    0 

3.    8 

•1372 

22.  14 

3c.  40 

2.38 

35.  3o 

3.  12 

•.378 

22.56 

33.    5 

2.41 

35.  10 

3.33 

•i36o 

23.    8 

34.10 

2.56 

35.  55 

5.  II 

•.376 

23.  59 

35.    5 

3.    8 

35  3o 

5.36 
5.55 

•1374 
•1378 

3.' 1 1 

36.    5 

Apr.2g 

Apr.29 

Apr.29 

Apr.29 

3.26 

35.    0 

6.22 

■1371 

0.    0 

20.35.    5 

0.    0 

•1363 

0.     0 

•03453 

1. 0 

57^957  -2 

5.42 

31.55 

q.  n 

•1372 

I.    9 

36.    0 

0.  5o 

•1364 

l.5i 

■03456 

9. 0 

58  •6  58^0 

6.  i3 

32.     0 

i5.    3 

•1370 

35.40 

I.  14 

•i36o 

4.45 

•03480 

19.30 

57  •6  57^1 

6.52 

3o.  40 

17.40 

•1370 

I.  29 

36.  10 

1.29 

•1064 

10.53 

•03477 

21.     0 

57  •607 -8 

7.    3 

3o.  40 

(t) 

;  1.43 

35.20 

1.47 

•136 1 

13.  42 

•03459 

7.22 

29.  5o 

21.    0 

•i36i* 

2. 11 

35.  10 

2.  14 

•1367 

13.46 

•03464 

7.54 

3o.  10 

23.  59 

•1362 

3.26 

33.40 

3.5o 

•1372 

i3.  55 

•03467 

8.  i5 

29.55 

4.29 

33.  10 

6.11 

•1376 

14.24 

•03438 

8.38 

3o.  20 

6.  i3 

31.40 

9.14 

•1377 

i5.  20 

•03443 

10.  3o 

3i.  i5 

6.46 

31.55 

11.    0 

•1376 

19.  41 

•03424 

13.27 

30.  45 

7.21 

31.35 

12.    3 

•i382 

23.  59 

•03367 

16.    6 

3o.    5 

7.41 

31.40 

12.  12 

•1378 

18.    9 

28.  20 

8.25 

3o.  20 

12.  20 

•i38i 

18.23 

28.35 

8.59 

30.25 

12.33 

•1378 

19.19 

27.50 

9.30 

3o.    0 

'■?■    t 

•1382 

.9.30 

28.  10 

ID.   l3 

3o.  55 

•137S 

.9.51 

27.30 

11.32 

3o.    5 

i3.  22 

•i382 

1 

20.  3o 

27.  20 

jii.58 

3o.  25 

i3.5i 

•1376 

22.23 

29.40 

|12.     9 

29.40 

13.58 

•i382 

23.46 

33.  3g 

14.    0 

•1377 

23.59 

33.45 

12.44 
13.    4 

3o.  40 

14.  14: 
14- 43 

•i3S8 
•1376 

29.  20 

Apr.  2  8 

Apr.28 

Apr.28 

Ai)r.2S 

13.41 

29.45 

i5.  20: 

•1368 

0.    0    20.33.45 

0.    0 

•i362 

0.     0 

•o3552 

I.    0 

60 -2 

61  •o 

13.48 

33.  20 

16.22 

■1372 

0.58 

34.45 

I.    4 

•I  366 

1.  21 

•03583 

3.    0 

60  ^4 

61  -8 

13.52 

32.55 

17.  24 

•1371 

1.27 

34.25 

I.  25 

•1364 

3.   12 

•o35qo 

9.     0     60  •! 

61  •21 

13.58 

33.55 

17.51 

•1376 

(t) 

(t) 

5.  55 

•03636 

22.    0   58  •o 

07  -3 

14.  14 

29.  3o 

18.41 

•1369 

2.49 

33.  10 

2.54 

■.372 

9.34 

•o3623 

14.3+ 

26.  40 

4.    9 

32.  3o 

6.    0 

•1375 

13.39 

•03587 

' 

I14.  41 

26.  20 

19.55 

•1372 

5.29 

3i.  i5 

q.  1  I 

•1370 

20.23 

•03526 

i 

14.50 

27.    0 

21.  II 

•I  363 

6.39 

30.55 

I3.    6 

•1373 

23.26 

•03456 

,i5.    0 

26.  25 

21.42 

•I  365 

For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 

April  27.  Th 

0  Iloiiz 

sntal  Force  trace  was  lost  after  17''.  40™,  and  the  Vertical  Force  trace  after  14''.  26'°,  owi 

ig  to  a  fa 

lure  of  £ 

;as. 

Ixxviii) 


Indications  of  the  Magnetometers 
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a 
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a 

■^--o%i 

Readings 

u 

1 

Western 
Declina- 
tion. 

i4i| 

a 

11 

ilil 

u 

1 

of 
Thenno- 
meters. 

11 
0  = 

1 

Western 
Declina- 
tion. 

1    1 

11 

■a'C 

11 

of 
Thermo- 
meters. 

OS 

Si 

Apr.  2  9 

Apr.29 

Apr.So 

Apr.3o 

h         ra 

15.24 

20.  28.  40 

22.24 

■i36i 

11.23 

20.28.     5 

12  43 

1370 

15.42 

28.50 

23.  12 

M364 

J 

11.44 

27.  25 

i3.    8 

1370 

16.12 

27.30 

23.43 

•1370 

12.45 

29.    5 

13.24 

•1363 

27.    0 

23.59 

■1376 

12.58: 

3o.  20 

14.    5 

•1367 

17.    8 

27.30 

13.    9 

29.40 

i5.    9 

1363 

17!  18 

26.55 

!l3.  3q 

32.  40 

i5.  12 

•I  369 

17.32 
18.    I 

26.55 
28.  10 

1  13.53 

14.14 
14.56 
li5.    6 

3i.5o 
29.40 
29.  5o 
29.  20 

15.26 
15.43 
16.  12 
19.06 

1364 
1367 
1 363 
•1363 

18.42 

27.  10 

i5.  12 

3o.    0 

21.    5 

1 356 

18.48 

27.40 

15.35 

28.    0 

21.  14 

i358 

19.  i3 

27.55 

15.43 

28.20 

22.31 

1354 

19.  20 

27.  20 

16.    8 

26.  55 

23.59 

1060 

19.34 

27.30 

16.36 

29.    0 

19.53 

26.25 

ii6.  5o 

28.  20 

20.    8 

26.50 

16.  56 

28.55 

20.  12 

26.    5 

*** 

21.  3o 

27.  20 

\tl 

28.30 
27.45 

23.    9 

3i.5o 

18.25 
18.32 

28.  10 

27^40 

23.51 

53.    0 

*** 

23.  09 

34.  20 

iq.5o 
20.  5i 

27.40 
28.40 
29.    5 

Apr.3o 

Apr.3o 

Apr.oo 

Apr.3o 

21.25 

0.    0 

20.  34.  20 

0.    0 

•1376 

0.    0 

•03367 

I.    0 

58^2 

58  •I 

22.  18 

30.40 

0.  23 

35.  40 

0.  25 

•i38o 

0.38 

•03370 

9.    0 

59-3 

59^8 

22.  32 

3l.5o 

0.53 

35.  40 

I.    4 

•1372 

2.  II 

•03414 

21.    0 

58^9 

•J9'4 

22.42 

3i.  35 

0.  56 

35.  10 

I.  19 

■1377 

2.  22 

■03403 

22.51 

02.  10 

I.  20 

36.40 

i.3i 

•1375 

3.  12 

•03417 

22.56 

32.    5 

1.26 

36.    5 

2.    6 

•1379 

3.43 

■03420 

23.53 

34.30 

I.  58 

36.  5o 
35.    5 

2.26 

•1372 

5.46 
5.55 

•03478 
■03472 

23.59 

34.30 

2.  14 

2.  40 

•1370 

2.  21 

35.25 

2.54 

•1373 

6.25 

•03497 

May  I 

May-  1 

May  I 

lAIay  I 

2.44 

35.    0 

3.  10 

•i382 

10.    0 

•o35oo 

0.    0 

20.  34.  3o 

0.    0 

i36o 

0 

■00440 

I.    0 

39-9 

60  ^7 

2.57 

36.    5 

3.29 

•1375 

13.41 

•03487 

0.45 

34.55 

0.  26 

1 365 

40 

■0-5443 

0.    0 

59-6 

60  ^7 

3.    9 

35.  40 

3.41 

•1366 

14.  19 

■03470 

I.  21 

35.  25 

0.  5i 

1367 

4 

55 

•03545 

9.    0 

58^5 

59  •o 

3.39 

34.  20 

3.58 

•1366 

16.41 

•03498 

1.33 

36.  5o 

I.  10 

1374 

5 

12 

•OOJOO 

21.    0 

57^8 

.■39  •o 

4.  20 

33.  5o 

4.15 

•1377 

20.  10 

•03479 

2.26; 

35.  55 

1.  i5 

1372 

5 

4' 

•00564 

22.    0 

57-8 

58 -o 

4.53 

34.    5 

4.42 

•1376 

22.57 

•03440 

3.3o 

36.55 

1.40 

1378 

6 

41 

•03525 

23.    0 

57^8 

58^1 

5.39 

3i.    0 

5.    0 

■l383 

23.59 

•00440 

3.43 

36.  10 

1.58 

1073 

6 

45 

•0352  7 

6.    6 

27.    0 

5.19 

•1384 

4.54 

37.    0 

2.33 

1371 

8 

i5 

•o35o3 

6.  20 

27.30 

5.28 

■1377 

5.  12 

3i.  20 

3.26 

1376 

8 

55 

•o35i2 

6.29 

28.55 

5.54 

•1370 

5.  3o 

26.  10 

3.47 

1371 

10 

7 

•03488 

6.4"! 

28.  3o 

6..I 

•i38o 

6.    0 

32.35 

4.    9 

1376 

10 

56 

•03493 

7.    0 

29.  20 

6.36 

•1376 

6.27 

33.25 

4.56 

i38o 

II 

57 

■00476 

7.  .5 

2q.  10 

6.43 

•1371 

6.38 

3i.  5o 

5.  12 

1062 

12 

26 

•03482 

7.28 

3o.    5 

6.56 

•.375 

6.44 

33.30 

5.28 

1374 

H 

'4 

■03477 

8.    I 

3o.    0 

7.20 

•1371 

7.    0 

32.  3o 

5.38 

i386 

14 

55 

■03440 

8.28 

3o.  40 

7.41 

•1375 

7.16 

32.  3o 

5.54 

1390 

i5 

55 

•03463 

9.  II 

29.40 

7.56 

•1370 

7.33 

32.  55 

6.12 

1376 

16 

56 

•03478 

9.26 

28.    5 

8.41 

•1372 

7.40 

31.40 

6.24 

1378 

>9 

23 

■00472 

9.43 

29;^^5 

9.54 

•1367 

7.45 

3i.  i5 

6.42 

1357 

21 

28 

•00433 

10.  40 

•1372 

7.56 

3i.3o 

7.  12 

i368 

21 

43 

•03446 

10.  26 

28.20 

11.  i3 

•1365 

8.    7 

3o.  3o 

7.42 

1376 

23 

59. 

•03403 

10.44 

28.40 

11.28 

•1369 

8.3o 

22.45 

8.    0 

1371 

II.    7 

27.    5 

12.20 

•1366 

8.56 

26.30 

8.19 

1356 

^hT 

ndications  are  taken  from  the  sheet 

s  of  the  Photorrraphic  Record,  except  -v 

'here  an  ast 

erisk  is  at 

ached  to  the  number,  in  which  in.stances 

they  are  inferred  from  observation 

made  with  tiie  telescope  in  the  anc 

lent  manne 

r.     The  & 

ymbol  ***  denotes  that  the  magnet  has 

3een  generally  in  a  state  of  agitation 

The  Symbol  (f)  denotes  that  the  reg 

ister  has  fa 

led  befrn-e 

;n  the  preceding  and  following  readings. 

The  Symbol :  attached  to  a  time  dc 

notes  that  the  reading  will  apply  equ 

ally  well  tc 

a  conside 

rable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at 

his  time  the  curve  of  the  Vertical  Fo 

'ce  was  disl 

ocated,  an 

d  the  difierence  of  the  numbers  included 

by  the  brace  shows  the  amount  of  tl 

le  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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Eeadings 

of 
Thermo- 
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cs  si 
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M"y_^2 
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May  2 

^ 

„ 

q.  42 

2S.  28.  55 

8.  41' 

■1362 

7.42 

20.28.55 

7.  12 

•1374 

20.40 

•03437 

9.56 

28.30 

8.56 

•I  365 

1 

7.53 

27.45 

7.22 

■1377 

23.59 

•03486 

10.  12 

27.  20 

g.  20 

•1359 

8.  11 

28.25 

7.36 

•1374 

10.  2q 

26.  40 

9.40 

•1363 

8.28 

28.  25 

7.57 

•1370 

10.  56 

27.30 

10.  12 

•1359 

8.47 

26.30 

8.  12 

•1374 

II.  16 

23.  5o 

10.  5o 

•1359 

9.  14 

27.    5 

8.26 

•1373 

11.43 

21.40 

II.    0 

■1363 

9.39 

28.    0 

8.43 

•I  366 

11.56 

21.  20 

II.  12 

•1362 

q.5l 

28.    0 

9.15 

•1368 

12.48 

24.     0 

11.  19 

•1367 

10.    8 

2g.    0 

9-28 

•1370 

12.59 

24.     0 

II.  26 

•1364 

10.  iq 

3o.  10 

9^55 

•1364 

13.34 

26.40 

11.44 

■1370 

10.33 

3o.  10 
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•1367 
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26.40 

12.  14 

•1357 

10.55 

28.    0 

10.35 
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^9;+^ 
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•1363 

11.48 

29.  3o 

11.55 

•1364 
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28.   10 

13.41 

•i366 

11.56 

31.35 

12.    6 

•1375 

16.25 

27.33 

14.10 

•i36o 

12.    4 

32.55 

12.20 

•1390 

17.    3 

28.  i5 

14.24 

•1372 

12.49 

27.50 

i3.    6 

•1374 

17.23 

27.  20 

14.41 

•i38i 

i3.    7 

26.  25 

13.  i3 

■1377 

17.  3o 

27.20 

15.54 

•i365 

i3.  16 

27.30 

13.22 

•1375 

17.45 

27.55 

16.  12 

■1367 

13.34 

27.55 

13.35 

■.375 

17.57 

26.30 

16.35 

•,364 

13.43 

27.  20 

14.  19 

•1382 

18.  18 

27.  10 

17.  17 

•i366 

13.57 

2g.    0 

14.42 

•i38o 

18.23 

26.50 

17.42 
18.  10 

•1367 
•1364 

14-43: 

28.    5 
3o.  25 

i5.  i5 

.5.39 

•1386 
•1383 

19.    6 

26.    0 

1 9.  35 

•1365 

16!  i5 

30.45 

15.42 

•i38o 

20.    4 

26.45 

20.  54 

•i358 

16.25 

29.30 

15.57 

■1376 

20.  3o 

27.45 

21.    4 

•1359 

16.53 

27;25 

16.  11 

•1379 

20.41 

27.20 

21.55 

•1348 

i 

16.23 

•.376 

21.33 

29.20 

22.  40 

•1353 

1 

17.  i5 

27.45 

16.39 

•1378 

21.39 

30.20 

23.14 

•i36o 

17.34 

25.25 

16.  56 

•1376 

21.54 

3o.  10 

23.25 

23.  5o 

•1365 
•i362 

18.    2 
18.36 

26.30 

25.20 

17.13 
17.  18 

•1379 
•1378 

22.46 

31.55 

23.59 

■1354 

18.43 

26.30 

17.27 

•i38o 

23.23 

35.  20 

18.56 

26.35 

17.34 

•i38o 

23.44 

36.    5 

19.13 

25.  i5 

18.    5 

•1371 

23.  55 

35.    0 

19.32 

26.50 

18.  i5 

•1374 

23.59 

35.    0 

20.13 

20.38: 
20.  5o 

28.20 
28. 10 

3o.  10 

18.41 

19.43 
19.57 

•1371 
•1359 
■1362 

Muy  2 

May  2 

May  2 

May  2 

0.    0 

20.35.    0 

0.    0 

•1354 

0.    0 

•03403 

0.    0 

57-7 

57^2 

21.11 

30.55 

20.  45 

•i353 

0.  10 

35.  40 

0.  22 

•1369 

0.39 

■03404 

I.    0 

58-3 

39-0 

21.  18 

3o.  20 

21.24 

•i35o 

0.45 

38.55 

0.55 

•i366 

2.    8 

•03437 

3.    0 

58^  3159-  o| 

21.27 

3o.  20 

22.    6 

•I  353 

0.49 

38.35 

I.  12 

•1372 

2.41 

•03437 

9.    0 

58^9 

6o-5 

21.38 

29.  20 

22.  20 

•i35i 

••    9 

39.40 

1.29 

•1364 

5.34 

•o35oo 

21.0 

58^  8 

5q^3 

21.47 

29.40 

22.24 

•1354 

1.26 

37.50 

1.57 

•1367 

6.    4 

•03497 

22.    0 

58^9 

59-' 

22.    9 

33.    0 

22.41 

•.344 

1.57 

37.  10 

2.  i5 

•1374 

8.54 

•o35i8 

23.    0 

59.3 

59^6 

22.  12 

35.  10 

23.  12 

•i35o 

2.  u 

37.40 

2.41 

•1375 

10.  20 

■o35i6 

22.  20 

34.50 

23.13 

•1356 

2.45 

35.    0 

2.56 

■1371 

10.  56 

•o35oo 
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The  indications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  where  an  asterisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  telescope,  in  the  ancient  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation. 

The  Symbol  (f )  denotes  that  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  de 

notes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  ot  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  t 

lis  time  th(^  curve  of  the  Vertical  Force  was  dislocated,  and  the  d 

llerence  of  the  numbers  included 

by  the  brace  shows  the  amount  of  th 

e  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  J  860. 
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15.44 
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1367 
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16.  10 

1369 
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29.50 

i5.  II 

.377 

16.44 
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.8.35 

1372 

i3.  00 

3o.  i5 

15.55 

1372 

17-15 

27.40 

20.  3i 

1375 

14.  16 

29.  20 

16.  27 

1363 

18.  20 

27.40 

21.  10 

1372 

.4.46 

3i.5o 

.7.55 

1376 

18.27 

27.55 

22.    7 

.37. 

14.56 

3i.  20 

19.  12 

1 365 

18.32 

27.35 

22.  21 

.374 

15.26 

27.50 

20.  24 

1373 
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28.35 

22.40 

.368 
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1367 

20.41 

3o.  i5 

23.59 

•1370 
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25.40 

23.44 

1372 

20.54 

3o.    0 

16.  3q 

28.25 

2  3.  59 

•1376 

21.  13 

3i.  i5 

17.     9 

29.40 

22.    8 

30.25 

18.    0 

29.30 

22.  21 

3i.  i5 

iS.  II 

28.30 

22.  26 

3o.  25 

iS.  i5 

28.45 

22.38 

3i.    0 

18.25 

27.30 

23.    4 

3o.  40 

18.40 
18.45 
18.53 

27.25 
26.55 
27.40 

23.  59 

32.40 

May  8 

May  8 

May  8 

May  8 

iq.  16 

27.40 

0.    0 

20.  02.40 

0.    0 

.370 

0.    0 

■03458 

I.    0 

59-3 

60  ^6 

20.    8 

28.30 

0.54 

33.    5 

0.  23 

.371 

4.24 

•03546 

3.    0 

59  •s 

60  •g 

20.  iq 

29.45 

1.33 

32.  20 

1.  11 
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•0357 1 

9.    0 
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60  ^6 
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32.35 
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2.56 
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■03497 
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1374 
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•03407 

23.  25 
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31.45 
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23.59 
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33.20 
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0.  18 

•03493 
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5q  ^6  60  ^5 

.3.24 

3o.3o 

9.    8 

i38o 

0.46 

32.  5o 

I.  27 

•1070 

1.58 

•o3538 

9.    0 

58  -458  -o 

13.45 

3i.  10 

9.13 

.377 

I.    9 

32.  5o 

1.55 

•1378 

5.3o 

•03577 

21.    0 

58 -2  59^5 

14.18 

29.  40 

10.46 

1-579 

1.27 

32.25 

2.  12 

•1370 

8.5i 

•03584 

14.23 

29.  5o 

12.  i3 

I.  55 

33.    0 

2.  J.O 

•1377 

9.43 

•03558 

14.40 

29.    5 

.4.    6 

.378 

2.    7 

32.    5 

2.52 

•1370 

10.  10 

•c3544 

14-56 

29.  10 

14-56 

1376 

2.36 

33.40 

3.    4 

•1372 

12.59 

•03542 

i5.    3 

3o.  40 

i5.  12 

l38o 

2.41 

32.  55 

3.39 

•1363 

17.  12 

•o352o 

15.23 

29.30 

16.  20 

1379 

3.    0 

33.  20 

3.49 

•i368 

22.27 

•03457 

15.42 

29.  10 

16.54 

i3S3 

3.41 

32.  10 

5.12 

•i38o 

23.59 

■03458 

16.    0 

2q.  40 

21.  25 

.370 

5.28 

32.20 

5.  20 

•1377 

16.  10 

28.55 

21.  44 

.372 

5.54 

3i.5o 

5.39 

■l383 

i  16.  21 

29.  10 

23.   11 

1370 

6.23 

32.15 

5.43 

•i38o 

j  16.  33 

27.50 

23.48 

•1374 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  ^ 

vhere  an  asterisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

3nt  manner.     The  Symbol 

*■'*  denotes  that  the  magnet   has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  considerable 

•ange  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

•ce  was  dislocated,  and  the  c 

lifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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Pi 
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16.  40 

20.  28.     0 

May  8 
23.  59 

1373 

.    . 

„  „ 

0 

0 

May  10 
0.    0 

20.  33.  40 

May  10 
0.    0 

•1376 

May  10 
0.    0 

•00403 

May  10 
0.    0 

58  ^3  60  -o 

16.55 

26.55 

0.    6 

34.20 

0.  40 

•i38i 

0.  58 

•03410 

1.    0 

58  -7  60  ^6 

,7.45 

26.30 

0.  24 

35.20 

0.56 

•1373 

2.27 

■03456 

3.    0 

58 -7:59 -7 

17.58 

27.     0 

0.39 

35.30 

I.  14 

•1371 

2.39 

■03476 

9.    0 

56 -9  59^2 

18.    6 

26.  20 

0.54 

34.  20 

1.33 

■'379 

**'* 

21.    0 

58  •160^0 

18.     q 

27.  10 

I.  i3 

34.30 

1.43 

•1371 

2.57 

•03455 

18.28 

26.  40 

I.  28 

36.    0 

2.24 

•1373 

*** 

19.33 

26.  40 

1.40 

34.  5o 

2.3o 

•1390 

3.38 

•03477 

20.  14 

26.55 

2.  14 

35.    5 

2.58 

•1363 

3.5o 

•03463 

22.51 

32.40 

2.23 

34.50 

3.27 

•1378 

4.11 

•03480 

23.59 

34.10 

2.29 

36.35 

3.35 
3.41 
3.45 

•i38o 
•1373 
•1362 

6.38 
9.    6 
10.    4 

•o35o5 
•o35o6 

May  9 

May  9 

May  9 

May  9 

2.56 

35.  10 

•03477 

0.    0 

20.34.  «5 

0.    0 

1373 

0.    0 

■03457 

0.    0 

58^8 

5q-q' 

3.21 

35.10 

4.  12 

•1377 

i3.  18 

•03480 

0.39 

34.45 

0.42 

1375 

0.39 

•03464 

I.    0 

59  •I  60  ^2' 

3.38 

34.40 

4.17 

•1375 

17.    4 

•03476 

0.  56 

34.  10 

I.  10 

1373 

4.  10 

•03535 

2.    0 
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3.43 

32.55 

4.26 

■i38o 
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•03443 

I.  14 

34.35 

I.  20 

1376 
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5.55 
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4.34 
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23.59 

•03440 

1.43 

34.  10 

1.41 

1374 

10.    3 

•03524 
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58^9  59-q' 

6.  23 
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4.40 
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1.54 

34.30 
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1376 
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21.    0 
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30.55 

4.54 

•1375 

3.  16 

32.55 

3.  i3 

i38i 

19.48 

•03437 

22.    0 

58 -o  59 -5 

7.41 

29.  10 

5.    0 

•i38o 

4.31 

33.    0 

3.56 

.378 

21.42 

•03396 

23.    0 

58  ■159-9' 

8.42 

3o.  40 

5.12 

•1376 

6.16 

32.    5 

4.  .8 

i38i 

23.  10 

•o33g2 

8.53 

3o.  25 

5.41 

•1382 

6.42 

31.55 

4.43 

i38o 

23.  5g 

■03403 

9.    3 

3i.    0 

6.  18 

•1384 

.7.    0 

32.30 

6.43 

1384 

9-49 

3I.IO 

6.4. 

•1389 

7.14 

32.20 

6.58 

l38q 

10.40 

3o.  40 

7.    3 

■1384 

7.25 

31.40 

7.29 

1384 

14.33 

3o.  3o 

7.20 

•i383 

7.55 

31.55 

8.  12 

i382 

14.42 

3o.    0 

7.53 

•i388 

8.    9 

3i.  20 

8.23 

1384 

15.14 

29.  5o 

8.41 

•i385 

8.3o 

31.45 

8.42 

i382 

i5.  27 

30.40 

8.53 

•1382 

9.  10 

3i.  20 

10.  12 

i38o 

i5.5o 

^  28.55 

9.15 

•i382 

9.  26 

3l.  55 

11.  10 

1379 

16.  10 

28.50 

9.42 

•i385 

11.    8 

30.55 

11.33 

,382 

16.57 

27.35 

10.    0 

•i383 

II.  25 

31.25 

12.  22 

1377 

17.23 

28.    0 

11.  20 

•1383 

11.42 

3o.  5o 

12.40 

•379 

17.36 

27.  20 

12.  12 

•i38o 

12.54 

3o.    0 

i3.    2 

1377 

18.    3 

27.30 

12.  5o 

•i38i 

13.14 

3o.  10 

13.24 

i38i 

18.  10 

^7;.° 

15.19 

•1376 

i3.5i 

29.40 

,4.25 

.3-9 

15.42 

•i382 

14.39 

29.  5o 

14.39 

i38i 

19.28 

26.45 

17.    6 

•1376 

'4-49 

2q.  10 

14-57 

1378 

20.    9 

27.  20 

21.26 

•1373 

15.38 

28.55 

i5.  5o 

i38o 

20.41 

28.30 

23.    5 

•1372 

15.46 

28.  0 

17.44 

1376 

21.  28 

29.  25 

23.  59 

•1376 

16.47 

27.40 

18.54 

1376 

23.  i5 

35.  10 

17.11 

26.  zo 

20.    9 

1373 

23.46 

36.  20 

17.  26 

26.  20 
24.45 
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20.  55 

1377 
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1 

23.09 

35.55 

17.41 

17.57 
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14.54 

3o.  5o 
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The  i 

idications  are  taken  from  the  she 

ets  of  the 

Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in 

which  instances  they  are  inferred  from 

0 

servations  made  with  the  telesco] 

e  in  the  a 

ncient  manner.     The  Symbol  ***  denotes  that  the  magnet  has  been  generally  i 

n  a  state  of  agitation.     The  Symbol  (f ) 

d 

notes  that  the  register  has  failed  b 

etween  tb 

e  preceding  and  following  readincrs.     The  Symbol  :  attached  to  a  time  denotes 

that  the  reading  will  apply  equally  well 

to 

a  considerable  range  of  time  near 

thatwhic 

h  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

ce  was  dislocated,  and  the  difference  of 

th 

e  numbers  included  by  the  brace 

shows  th 

3  amount  of  the  displacement. 

May  i2>i.  jh.  15-  "The  Vertic 

al  i'orce 

Magnet  was  examined  by  the  Astronomer  Koyal,  and  the  tightness  of  the  adju 

ting  screws  of  the  magnet  tested. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancie 

nt  manner.       The  S>-mbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  -^vill  apply  eq 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT   THE   EOYAL    OBSERVATORY,    GREENWICH,    IN   THE   YeAR    18GG. 
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I'lie  indications  are  taken  from  the  sheet 

^  of  the  rhoto,n;rapliic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  ceuerally  in  a  state  of  agitation 

.     The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

Tlie  Symbol  :   atttiched  to  a  time  d 

enotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  tl 

lis  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  tlie  amount  of  tli 

e  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG6. 
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The  indications  are  taken  from  the  sheets  of  the 

Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

observations  made  with  the  telescope  in  the  a 

acient  manner.     The  Symbol  ♦**  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.    The  Symbol  (f) 

denotes  that  the  register  has  failed  between  tt 

e  preceding  and  following  readings.     The  Smbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  whi 

h  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  tl 

e  amount  of  the  displacement.                                                                                                                                      .  ,  ^  ., 

Ma.v  24.  The  Horizontal  Force  trace  was  lost 

from  9''.  I3"".,  to  2I^  43"".,  and  the  Vertical  Force  trace  was  lost  from  S^  56'".  to  2o'>.  56".,  through  a  partial  failure 

in  the  supply  of  gas. 

AT  THE   ROTAL   OBSERVATORY,    GREENWICH,   IN   THE   YeAR   1860. 
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indications  are  taken  from  the  sheet 

s  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observation 

s  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  nas 

been  generally  in  a  state  of  agitation 

The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  d 

enotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at 

his  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  bra 

ce  show 

s  the  am 

sunt  of 

he  displac 

ement. 
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The  indications  are  taken  from  t 

be  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  arc  inferred  from  obse 
been  generally  in  a  state  of 

rvations  made  witli  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

agitation.   The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to 
recorded.  A  brace  denotes 

a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diflference  of  the  numbers  included 

by  the  brace  shows  the  am 

ount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Record 

except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in 

the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

lieen  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  t 

lat  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol :  attached  to  a  time  denotes  that  the  reading  will 

applv  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace    denotes  that  at  this  time  the  curve  of  the  Vc 

rtical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  186G. 
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•I  365 

10.26 

27.  20 

8.  12 

■i387 

23.59 

03597 

19.  II 

22.35 

23 

3o 

•I  37 1 

10.54 

28.30 

8.55 

•i383 

iq.  26 

22.45 

20 

59 

•1370 

11.21 

28.50 

11.44 

•1373 

19.  28 

22.      0 

12.53 

28.20 

i5.  12 

•1378 

19.  39 

22.     0 

13.  18 

28.30 

18.10 

•1373 

19.  57 

23.  3o 

i5.  i5 

27.    5 

20.    0 

•,364 

1 

20.  10 

25.55 

15.32 

27.20 

21.    8 

•1366 

1 

20.  I  5 

25.  20 

1 

16.46 

25.  20 

21.55 

•i362 

20.  22 

25.  5o 

16.54 

25.  5o 

22.  12 

•1367 

20.  26 

25.  3o 

.6.59 

24.35 

22.30 

•I  363 

20.40 

28.25 

17.    8 

25.    0 

23.  i5 

•i368 

»** 

18.55 

21.30 

23.  18 

■1367 

21.      9 

2q.  3o 

19.24 

21.45 

20.  59 

•1366 

21.44 

28.  3o 

21.  21 

26.    5 

22.      2 

29.35 

21.51 

27.50 

22.   14 

29.  20 

21.57 

29.20 

22.49 

3i.  20 

22.  26 

3o.    5 

22.55 

30.40 

23.59 

35.  10 

23.41 
23.59 

34.  10 
34.    5 

Juneio 
0.    0 

June  1 0 
0.    0 

Juneio 
0.  i5 

20.35.  10 

•1366 

0.    o- 

03597 

65^7 

67^1 

J  une  1 1 

June  11 

June  1 1 

June 11 

0.39 

36.  10 

1.26 

•1368 

0.58 

03638 

6.  3o 

66^1 

68 -o 

0.    0 

20.34.    5 

0.    0 

•1370 

0.    0 

•03491 

1.    0 

64^2 

65-8 

1.39 

36.  10 

2.  i5 

•1364 

3.42 

03672 

g.  10 

64^1 

66  •o. 

0.54 

34.  10 

0.  11 

•1371 

1.26 

•o35i9 

3.    0 

64-1 

65  •o 

2.23 

35.  10 

2.38 

•1368 

7.40 

03698 

21.      0 

63  •o 

64^0 

0.  5q 

35.  3o 

0.41 

•1370 

5.36 

•o35qi 

q.    0 

63^9 

6+^5 

2.  29 

35.25 

3.35 

•1374 

12.26 

03597 

1.    8 

35.  10 

0.  56 

•1375 

9.  26 

•03565 

21.    0 

61  -7 

63  •o 

4.34 

31.45 

3.57 

■1373 

17.27 

o35o2 

i.3i 

37.50 

•i38i 

11.    4 

•03483 

5.22 

3o.  40 

*** 

20.42 

o33i3 

1.44 

36.    5 

•1378 

11.56 

■03407 

6.    4 

00.  i5 

6.22 

•1386 

23.59 

03491 

..59 

36.40 

1 .  33 

•i385 

12.24 

•0341 1 

6.17 

29.55 

6.34 

•1390 

2.  i5 

36.    0 

1.  5i 

•I  368 

17.23 

•o3338 

8.11 

28.40 

8.55 

•1393 

2.  24 

36.15 

2.    0 

•i36q 

22.    5 

•03366 

9.51 

29.30 

11.  II 

•i387 

2.43 

35.  10 

2.  10 

•1362 

22.58 

•o334q 

10.43 

28.30 

II.  22 

•1382 

3.25 

33.55 

2.  29 

•1367 

23.59 

•o335j 

1!.     6 

28.30 

11.42 

•i386 

3.  3q 

34.25 

2.55 

•I  363 

11.32 

27.40 

12.    8 

•i387 

3.56 

34.25 

3.25 

•1370 

12.     0 

2  7;  40 

12.  12 
12.41 

•1384 
•1387 

4.  10 
4.26 

33.    5 
32.    5 

3.42 
4.    5 

•i38o 

•1387 

12.  5q 

27.  20 

i3.  22 

•1379 

4-44 

32.    5 

4.28 

•1374 

l3.  16 

27.40 

13.49 

•1383 

6.3q 

28.  20 

4.54 

•1384 

13.26 

27.  10 

14.    6 

•i38o 

7.  25 

28.  3o 

5.  18 

•i384 

.3.54 

27.40 

*■** 

7-49 

27.40 

6.20 

•.379 

14.    3 

27.30 

16.41 

•1383 

8.  18 

28.20 

7.    0 

•1386 

14.29 

27,40 

17.30 

•1379 

8.46 

28.  20 

7.  .5 

•i38i 
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Indications  of  the  Magnetometers 
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Thermo- 

M 
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1 

B 

^aw=g 
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ll>^ 

ss 

SI 

s 

s 

sawa 

i 

^  S.><2 

1 

si 

SI 

June 1 1 

June 11 

June 12 

June 12 

June  1 2 

9.  26 

20.  24.    5 

7.38 
7.55 

•i382 

•1379 

5.13 

5.59 

20.3l.25 

3I.IO 

7.25 
7.54 

1394 
1382 

23.  5; 

•o32i5 

10.    8 

24.  20 

8.22 

•i382 

6.26 

29.55 

9.43 

i38i 

10.23 

25.  40 

9.15 

•1376 

6.49 

29.45 

11.42 

1071 

10.41 

25.40 

9.55 

•1378 

6.56 

28.30 

12.14 

i38i 

10.54 

24.30 

10.43 

•1372 

7-    9 

28.35 

12.46 

1373 

II.  14 

34.  10 

II.  18 

•i385 

7.23 

27.55 

13.23 

1390 

II.  19 

34.  lO 

12.22 

•1374 

7.39 

28.  10 

13.52 

i385 

12.  3o 

22.   0 

12.54 

•i38o 

7.58 

26.35 

14.  12 

1398 

12. 5i 

22.30 

13.38 

•1373 

8.    7 

27.  .5 

17.    6 

1382 

1 3.    8 

21.40 

16.43 

•1078 

8.24 

25.55 

17.25 

1375 

13.44 

24.20 

■i382 

8.33 

26.  10 

19.19 

1370 

,3.55 

24.20 

17.25 

•1378 

8.52 

25.25 

19.41 

1373 

14.19 

25.  10 

18.  12 

•1367 

9.13 

26.  0 

20.27 

1 363 

14.34 

24.10 

19.35 

•1367 

9.39 

25.  20 

21.13 

1 363 

14.59 

26.  10 

19.45 

•1373 

9.52 

26.  10 

22.    0 

1367 

15.26 

25.  20 

20.43 

•1371 

10.  10 

23.    0 

22.43 

i366 

15.39 

25.30 

21.0 

•1374 

10.24 

23.  10 

23.23 

1372 

16.    0 

23.  40 

21.  27 

•1371 

10.53 

.9.45 

23.59 

•i382 

16.    8 

23.  40 

21.38 

•1074 

II.    4 

21.     5 

16.53 

20.  3o 

22.  5o 

•1376 

11.35 

19.40 

17.    0 

21.     0 

23.32 

•1370 

12.    7 

22.  10 

17.32: 

19.  5o 

23.45 

•1374 

12.56: 

22.  20 

17.51 

21.  20 

23.  5o 

•1373 

i3.  II 

25.     0 

18.    7 

21.55 

23.59 

•1378 

13.23 

24.  0 

18.  i3 

21.45 

13.49 

19.  0 

18.37 

23.35 

14.    9 

17.40 

18.58 

22.  40 

14.26 

17.50 

19.  II 

22.55 

14.57: 

19.40 

19.30 

21.55 

i5.    8 

17.40 

19.47 

%l' 

15.28 
16.  10 

17.20 

22.45 

20.    8 

23.     0 

,6.41 

17.    9 

21.     5 
22.55 

20.41 

23.     0 

.7.36 

22.40 

20.  57 

24.35 

17-47 

23.45 

21.  i5 

25.35 

17.54 

22.55 

21.26 

25.35 

18.    0 

24.  0 

22.    5 

28.40 

18.38 

23.45 

22.58 

3o.    5 

18.54 

24.  0 

23.24 

3i.    0 

ig.  26 

22.  5o 

23.35 

30.40 

19.39 

25.    5 

23.59 

3i.  20 

19.51 
20.    4 
20.  12 

25.35 
25.  20 

June  1 2 

June  1 2 

June  1 2 

June  1 2 

25.  3o 

0.    0 

20.  3i.2o 

0.    0 

•1378 

0.    0 

•03355 

1.    0 

62^6 

63^2 

20.32 

25.    5 

0.    9 

3i.3o 

0.  26 

•1379 

2.26 

•03427 

3.    0 

61 -8 

62  -g 

21.    9 

27.50 

0.22 

32.  3o 

0.49 

•1376 

4.18 

•03438 

9.    0 

58-6 

597 

21.39 

28.    0 

34.35 

I.    I 

••379 

8.52 

■03563 

21.    0 

59-1 

597 

23.32 

35.    0 

2.  II 

04.  20 

I.  18 
1.35 

•1374 
•1076 

liM 

•o33o3 
•03262 

22.    0 

59-2 
59^6 

59-2 
60 -3 

23.59 

35.50 

23.    0 

2.53 

35.  i5 

1.54 

•i384 

13.41 

•03228 

June  1 3 

June  1 3 

June  1 3 

June  1 3 

3.  i3 

35.    5 

2.  14 

•1382 

14. 11 

•0322O 

0.    0 

20.  35.  5o 

0.    0 

i382 

0.    0 

•o32i5 

0.    0 

597 

60 -0 

3.  II 

•logS 

15.19 

•o3i77 

0.55 

36.45 

0.    9 

i3Si 

3.23 

•03260 

I.    0 

60  -2  60  -6 

3.38 

32.  20 

4.26 

•1394 

15.42 

•o3i8o 

1.  14 

36.  3o 

0.  26 

1386 

7-    9 

•03276 

3.    0 

59  -4  60  •o 

5.  II 

■1385 

17.26 

•o3i63 

1.39 

37.    0 

o.5i 

1396 

9.12 

•03217 

9.    0 

58  ■0,57  •o 

4.    9 

3o.  5o 

5.56 

•1396 

20.55 

•o3i97 

2.    6 

36.  10 

1.  10 

1394 

13.14 

•o32o8 

12.35 

58  •I  58 -3 

4.28 

32.    5 

6.27 

•1388 

22.  26 

•03193 

2.  21 

36.  3o 

1.43 

1406 

14.12 

•o3i83 

19.    0 

58  -2  58  -2 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Kecord,  except  -where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient   manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (j)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol":  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  KOYAL  OBSERVATORY,  GREENWICH,  IN  THE  YeAR   1866. 


(xcix) 


1 

"55 

Western 

1 

ffii 

J 

•"Hi 

A 

Readings 

of 
Thermo- 

i 

Western 

i 

■■it 

"orce  in 

atiire. 

ich 
Time. 

•S  -S  "S  .• 

llll 

Readings 
Thermo- 

II 

Declina- 
tion. 

II 

?  '3 

if" 

if 

1 

meters. 

II 
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^1 

II 
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0^ 

II 

mu 

June  I 

3 

Junei3 

June  1 .5 

June  I C 

1 

Junei4l 

June  1 4 

2.40 

2a  35.  35 

h        m 
2.  12 

••399 

15.23 

•03176 

h        m 

21.     0 

59-2 

60  •] 

7.54 

20.  29.  20 

5.2'5 

•1393 

h       m 

h       m 

° 

° 

3.24 

36.    5 

2.45 

•1395 

17.28 

•o3i47 

22.30 

59-7 

61 -c 

8.22 

28.35 

6.  20 

•1388 

5.    7 

33.  10 

2.56 

••397 

21.15 

•o3i82 

23.     0 

59 -g 

61  •o 

8.32 

28.45 

6.26 

•1391 

5.33 

33.45 

3.  1 5 

•1395 

23.59 

•03196 

i    9-29 

28.    0 

6.43 

•1387 

5.56 

32.45 

3.34 

■•398 

11.  21 

27.45 

8.  i5 

•i382 

6.35 

29.30 

3.56 

••394 

i3.    8 

28.50 

8.42 

•i383 

6.43 

29.45 

4.35 

•1395 

13.36 

28.20 

9.25 

•i38i 

7.  i5 

27.30 

4.54 

•1391 

14.    3 

28.30 

10.43 

•i385 

7.29 

27.55 

5.24 

■1398 

14.21 

27.50 

II.30 

•1382 

7.34 

27.25 

5.55 

•i3g6 

16.    6 

26.30 

13.56 

•1385 

7-59 

28.    5 

6.    4 

•1391 

16.  29 

25.  20 

17.57 

•i383 

8.5i 

27.25 

6.22 

•1396 

17.    4 

25.45 

19.  i3 

•.376 

9.12 

28.15 

6.40 

•1395 

17.59 

24.55 

20.    9 

•1374 

9-^3 

27.    0 

7.    0 

•I  384 

18.26 

23.  20 

20.  18 

•1377 

10.  26 

27.50 

7.41 

•1391 

■*** 

21.14 

•1370 

10.49 

27.    0 

8.36 

•1387 

19.  25 

23.  20 

22.30 

•1367 

II.  21 

27.40 

9.    3 

■1390 

19.32 

24.  10 

23.35 

•i368 

11.46 

26.20 

9.13 

•1394 

iq.  5o 

23.55 

23.59 

•1372 

12.    6 

26.40 

9.40 

••389 

119.  58 

24.    5 

12.23 

28.    5 

10.  II 

•1391 

120.    9 

23.  20 

12.29 

28.    0 

10.43 

•1385 

20.24 

24.  10 

12.41 

27.    5 

II.  20 

■•391 

20.  29 

23.  25 

i3.    8 

26.  20 

12.25 

•1390 

21.  26 

24.  20 

13.26 

27.25 

12.53 

•i386 

121.59 

25.55 

13.33 

26.50 

13.41 

•I  383 

22.  21 

27.  10 

13.39 

27.30 

14. 14 

•i38S 

22.41 

27.20 

13.58 

28.  10 

14.42 

•i387 

22.50 

27.55 

14.18 

26.    0 

i5.  11 

•i38i 

23.49 

29.  25 

14.31 

26.25 

15.57 

•1386 

23.55 

3o.    5 

14.50 

26.15 

17.23 

•i38o 

23.  59 

3o.    5 

15.25 

28.50 

18.26 

20.29 

•1378 
•1366 

June I 5 

June I 5 

June  1 5 

June I 5 

i5.53 

28.    5 

23.  19 

•i369 

0.    0 

20.  3o.    5 

0.    0 

•1372 

0.    0 

•03260 

I.    0 

61  -6 

62-0 

16.  29 

25.40 

23.59 

■.372 

1 

o.3o 

3i.5o 

0.27 

•1377 

0.  26 

•03258 

3.    0 

61 -3 

61  •S 

16.41 

25.  20 

! 

0.38 

32.30 

1.36 

■1383 

5.54 

•03357 

g.    0 

61 -7 

62^7 

16.48 

24.25 

1.    6 

33.    0 

*** 

10.  12 

•03368 

21.    0 

60  •& 

61  •o 

16.56 

25.  10 

*** 

i.5i 

•1386 

i5.    5 

•o33i7 

17.    8 

24.  20 

2.28 

35.55 

2.  14 

•1387 

16.53 

•03283 

.7.16 

25.    5 

2.54 

35.20 

2.41 

•1392 

17.41 

•03242 

17.23 

24.30 

3.    7 

36.  10 

2.58 

•1389 

IS.  29 

•03263 

18.  13 

24,.  20 

3.33 

36.  20 

3.21 

•1391 

21.59 

•03292 

18.26 

23.45 

4.    4 
4.36 

36.    0 
34.55 

3.52 
4.26 

•1389 
•1393 

22.42 
23.59 

•03280 
■033 1 5 

19.43 

23.20 

5.27 

33.  3o 

5.    9 

•1392 

21.    6 

24.40 

5.41 

33.  40 

5.  20 

•1394 

23.34 

33.45 

6.    8 

32.  20 

5.34 

•1393 

23.59 

34.35 

6.  i5 

32.25 

30.55 

5.5o 
6.    5 

•1396 

!•    9 

••394 

June  14 

Juno  1 4 

June  14 

June  14 

7.26 

3i.    0 

7.  12 

•1395 

0.    0 

20.  34.  35 

0.    0 

•1372 

0.    0 

•03196 

0.    0 

59*9 

32  •O 

7.5+ 

3o.  20 

7.33 

•1400 

0.59 

34.55 

1.  12 

■1375 

2.56 

•o328o 

1.    0 

5o^8 

32  -I 

7.59 

3i.    5 

7.55 

■•399 

I.  1 1 

35.20 

I.  29 

•1373 

4.56 

•03327 

2.    0 

5!  -I 

32  -2 

8.  16 

3o.3o 

8.  12 

•1408 

1.55 

35.40 

2.    8 

•1384 

9.29 

•03356 

3.    0 

5i  •3  63-o| 

8.54 

29.  10 

9.    0 

•1403 

2.24 

34.30 

2.29 

•1384 

17.25 

•03242 

9.    0 

5i  ^662  ^5 

9.24 

29.  20 

9-  •g 

•1407 

3.26 

34.15 

3.    0 

•1390 

19.24 

•o3263 
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28.  25 
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32.  10 

3.14 

•1387 
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11.52 
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3i.3o      3.41 
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Indications  of  the  Magnetometers 
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indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  fi-om  observations  made  with  the  telescope  in  the  ancient  manner.     Tiie  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (j)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S6G. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol 

■***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the 

oreceding  and  following  readings. 

The  Symbol :   attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  d 

fFerence  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatoey,  Greenwich,  in  the  Year  1866. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  m  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  tlie  ancient  manner.  Tlie  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
Tlie  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  tliis  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diflFerence  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatoky,  Greenwich,  in  the  Year  18GG. 
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2.54 

32.40 
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For  the  Horizontal  and  Vertical  Forces,  in 

creasing 

readings  denote  in 

n-casing  forces. 

June  20.  The  Vertical  Force  time-piece 

was  not 

going  from  3''.  53"° 

to  22''.  S-". 

Geeenavicii  Obsekvations,  1866. 
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1 

The 

indications  are  taken  from  tl 

16  sheets  of  the  Photographic  Record,  excepts 

vhere  an  asterisk  is  attached 

to  the  number,  in  which  instances 

;hey  are  inferred  from  obse 

•vatious  made  with  the  telescope  in  the  anci 

Mit  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

)een  generally  in  a  state  of 

igitation.   The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  f 

time  denotes  that  the  reading  will  apply  eqi 

ally  well  to  a  considerable 

•ange  of  time  near  that  which  is 

recorded.    A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Fo 

•ce  was  dislocated,  and  the  c 

iflerence  of  the  numbers  included 

by  the  brace  sliows  tlie  aiiK 

uiit  of  the  dis])lacement. 

AT   THE    ROTAL   OBSERVATORY,    GrEEXWICH,    IN    THE   YeAK    1866. 
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indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instan 

ces 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  nas 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

Th  •  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diflerence  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement.                                                                                                                                                            1 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186G. 
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The  indications  are  taken  i'vom  the  sheets 

of  the  Photographic  Record,  except  t 

Inhere  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  an 

;ient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation. 

The  Symbol  (j)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  de 

notes  that  the  reading  will  apply  equ 

illy  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  t 

lis  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the 

displacement. 
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AT  THE  Royal  Observatory,  Greexwich,  in  the  Year  18GG. 
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ig  and  following  readings. 

The  Symbol  :  attached  to 

a  time  denotes  that  the  reading  will  apply  eq 

jally  well  to  a  considerable  range  c 

f  time  near  that  which  is 

recorded.     A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  differenc 

e  of  the  numbers  included 

by  the  brace  shows  the  am 

lunt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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Tlie  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which^is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  Vas  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Gheenwich,  in  the  Year  J8GG. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG6. 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  n 

umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

ient  manner.     The  Symbol  ***  der 

otes  that  the  magnet  has 

)een  generaUy  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  precedir 

g  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

lally  well  to  a  considerable  range  0 

f  time  near  that  which  is 

recorded.   A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  differenc 

e  of  the  numbers  included 

)y  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G6. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  i 

vhere  an  asterisk  is  attached 

to  the  n 

umber,  in  which  instances 

they  are  mfeiied  from  observations  made  with  the  telescope  in  the  anc 

ent  manner.     The  Symbol 

***  den 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (j)  denotes  that  the  r 

2gister  has  failed  between  the 

precedi 

ng  and  following  readings. 

The  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable 

range  0 

f  time  near  that  which  is 

recorded.     A  brace   denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  c 

liffei-enc 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18GG. 
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25.    0 

7.25 

•I410 

11.    8 

29.  10 

6.44 

•.4.5 

9-5. 

26.  0 

7.55 

•1417 

11.27 

2q.  10 

7.20 

•1419 

10.  18 

H;5o 

8.  12 

•1411 

12.    6 

20.55 

7.43 

■.4.6 

8.  i5 

■1416 

12.36 

18.  5o 

7.59 

•.418 

12.43 

24.50 

8.25 

•1413 

12.42 

i8.5o 

8.  22 

■1414 

i3.    6 

26.    5 

8.56 

•I416 

i3.  II 

14.45 

8.36 

■1418 

»■»* 

9.21 

•1413 

13.33 

12.55 

8.52 

•I416 

i5.    9 

22.    0 

9.40 

•1418 

14.    7 

17.  10 

9.  20 

•1418 

16.  11 

23.  10 

9.55 

•1413 

.4.36 

18.    5 

9.42 

•I410 

16.45 

21.55 

10.55 

•1416 

14.55 

17.  25 

10.  12 

•1407 

17.44 

21.0 

11.54 

•1414 

i5.  16 

17.25 

10.  20 

•1414 

19.  17 

20.  20 

.2.24 

•1411 

.5.42 

iq.  10 

10.42 

•I40Q 

22.    0 

23.30 

12.45 

•1412 

16.    4 

18.55 

u.    7 

•1408 

23.41 

27.55 

13.    6 

•HI9 

16.  i3 

17.30 

M.35 

•1422 

23.59 

28.35 

13.25 

•1416 

16.  5o 

16.     0 

12.  12 

•I417 

13.35 

•I417 

17-    9 

17.30 

12.49 

•I411 

i3.5o 

■1412 

17.  14 

16.25 

i3.  12 

■1421 

i5.    5 

•1410 

17.57 

20.  20 

1 3.  40 

•1417 

15.04 

•1405 

18.21 

20.  10 

.3.45 

•1413 

16.41 

•1408 

18.  3o 

20.55 

14.22 

•1407 

19.  23 

•i3g5 

18.38 

20.  25 

14.43 

•I411 

19.45 

•i3q6 

19.  18 

22.50 

i5.35 

•1404 

20.27 

•1389 

19.42 

22.30 

16.    6 

■1410 

23.    4 

•139. 

ig.56 

21.  10 

16.57 

•1409 

i 

23.40 

•.3q5 

19.58 

22.     0 

18.  24 

•1399 

i 

23.59 

•1398 

23.  1 5 

23.   10 

1 8.  53 
19.12 

•1397 
•1400 

1 

20.36 

1 

Aug.  7 

Aug.  7 

Aug.  7 

Aug.  7 

21.24 

25.  3o 

19.36 

•1396 

0.    0 

20.  28.35 

0.    0 

•1398 

0.    0 

•03176 

0.    0   60  "9 

52  -5 

21.58 

25.25 

**■' 

0.27 

29.    0 

0.  25 

•1400 

2.41 

•03224 

1.    0   61  ^6 

53-2 

22,56 

27.30 

21.25 

•1393 

0.44 

29.    5 

0.41 

••399 

6.47 

•03269 

2.    0   61  -6 

53 -o 

23.  25 

29.  3o 

22.45 

•1400 

1.  i3 

30.25 

I.  10 

•1404 

7.58 

•03273 

3.    0   61  -6 

53^4 

23.56 

29.  5o 

23.    8 

■1404 

1 

1.40 

29.55 

1.36 

•I3q8 

8.24 

•03282 

9.    0  :58  ^8 

5.-0 

23.  59 

3o.    5 

23.  29 

■1404 

1 

2.  11 

29.50 

2.25 

•140S 

10.44 

•o3i92 

14.    0   55-4 

58-0 

23.  59 

■1405 

3.4. 

27.  10 

2.54 
3.26 

•1404 

i5.    4 

•o3ioo 
•o3i37 

21.  0   59^1 

22.  0  :5q^8| 

5i  •o 
5i^3 

4.  II 

27.    5 

■1404 

17.  10 

Aug.  6 
0.    0 

20.  3o.    5 

Aug.  6 
0.    0 

•1405 

Aug.  6 
0.    0 

•o3i38 

Aug.  6 
0.    0 

5o-3 

52-5 

4.19 
4-47 

26.  3o 
25.  5o 

3.43 
4.  10 

•1399 
•1404 

18.53 
20.  28 

•o3i55 
•o3io5 

23.    0 

•597 

5i  -2 

0.58 

30.55 

0.  10 

•1410 

2.54 

•o3iq2 

1.    0 

5o-9 

32 -gj 

7.  11 

25.40 

4.  22 

•1403 

21.    3 

•03097 

I.    6 

3i.3o 

0.27 

•1407 

6.    9 

•o3i56 

2.    0 

50-7 

52-9 

7-39 

24.  20 

4.41 

•1406 

23.  59 

•03l22 

1.25 

31.35 

0.38 

•1415 

7.41 

•o3i49 

3.    0 

So -3 

Si-o! 

8.    3 

20.    0 

5.    5 

•1400 

1.37 

30.25 

o.5o 

•1415 

7.56 

•o3i6o 

9.    0 

197 

5o-o 

8.  11 

19.  20 

5.33 

•1398 

2.14 

29.30 

I.    8 

•1422 

10.  12 

•o3i56 

21.0 

5o-4 

32  -Oj 

8.56 

24.25 

5.58 

•  1 400 

2.23 

29.45 

I.  29 

•1412 

14.41 

•o3i5i 

22.    0 

5o-6 

52  -c 

9.50 

25.    5 

6.47 

•141 1 

2.3l 

28.30 

1.53 

•1416 

18.  i3 

•o3i77 

23.    0 

5o-5 

02  'O 

11.26 

23.40 

6.56 

•1408 

2.39 

29.    0 

2.  12 

•14.3 

23.  59 

•03176 

1..41 

24.  35 

7-  19 

•1407 

*'** 

2.33 

•1419 

11.53 

23.25 

7.33 

•1409 

3.  28 

27.  10 

2.43 

■1423 

12.44 

24.10 

7.56      -140. 

3.  11 

•1422 

i3.    4 

23.  25 

8.12       -1409 

For  tlic  Iloriz 

Jiiliil  :iiul  Vorliciil  Forces,  incrcasiug 

rcmliiigs  denote  increasing  forces. 
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Indications  of  the  Magnetometers 


•S^lo; 

•23I.; 

Readings 

1 

,i 

X||  ^ 

<u 

ii 

i! 

Readings 

Western 
Declina- 
tion. 

li 

5  a 

m 

0  gpi;^ 

11 

a 

of 
Thermo- 

Western 
Declina- 
tion. 

a 

0  -A 

0  g 

-J  11 

1? 

a 
0  g 

of 
Thermo- 
meters. 

5g 

^:| 

>■  go 

^1 

>   1 

1 

1 

a 

s 

^t>e 

i    los 

^ 

s 

1  g.K<g 

|a;>a 

S 

cS 

OS 

Aug.  7 

Aug.  7 

-^^"g-_9 

Aug.  g 

A"g;9 

A.ug;9 

h         m 

13.35 

20.  24.    0 

I  2.  2''8 

•14.6 

3.43 

20.  3o.  20 

1.57 

-1412 

9-  19 

-00257 

23.     0 

60  ^2 

61  •s 

16.28 

23.    0 

14.33 

•1413 

3.55 

31.    0 

2.  u 

•I416 

10.  16 

•03227 

19.40 

21.    0 

■7-47 

•1409 

4.11 

28.30 

2.24 

•1409 

10.  20 

•o32i6 

23.   II 

27.30 

18.53 

•1407 

4.24 

29.  40 

2.32 

■1410 

10.44 

•0322  1 

23.  5 1 

3o.    0 

21.  12 

•1401 

**■* 

2.40 

•1407 

10.  5g 

-o32o3 

23.59 

3o.  10 

22.27 
23.    6 
23.  12 
23.29 
23.44 
23.59 

■1405 
•1409 
•1408 
•1410 
•14.5 
•1411 

5.10 
5.33 
7.  II 

7-40: 
7.56 
8.39 
9.    4 

29.40 
28.    0 
27.45 
27.    0 
27.30 
27.    0 
26.    0 

2.52 
2.57 
3.14 
3.24 

11 

4.  12 

•1409 
•1400 
•1417 
•1425 
•1421 
•14.8 
•1408 

11.23 

11. 2g 
11.40 
12.39 
13.    4 
14.41 
.4.45 

-03200 

•03187 

•o32oo 
-o3i63 
•o3i6o 
•o3o65 
•03067 

Aug.  8 

Aug.  8 

Aug.  8 

Aug.  8 

g.  26 

26.    0 

4.25 

•1414 

15.12 

•o3o57 

0.    0 

20. 3o.  10 

0.    0 

•1411 

0.    0 

•03l22 

0.    0 

60 -4 

62^0 

9.33 

26.20 

4.27 

•1412 

15.40 

•o3o6o 

0.52 

3o.5o 

0.45 

•1413 

0.42 

•o3i4o 

I.    0 

60  •862-2 

9.42 

25.35 

4.39 

•14.5 

15.44 

•o3o56 

I.    9 

32.  10 

0.55 

•1417 

3.  j3 

•o32o3 

2.     0 

61  -262  ^6 

10.  04 

24.    0 

4.51 

•1410 

16.55 

•o3o77 

2.  u 

31.35 

I.  II 

•1418 

9.    0 

•03224 

3.    0 

61 -4  63^1 

10.  55 

25.  10 

5.    0 

•1401 

17.41 

•o3o6o 

2.33 

3o.  20 

1.24 

•1412 

14.58 

•o32oo 

9.  0 

61  -363 -o 

11.  i3 

23.    0 

5.  i3 

•.3g6 

18.41 

•o3o8i 

3.56 

28.  10 

2.43 

•1416 

21.  i5 

•03146 

21.     0 

60 -5  6 1^9 

11.  23 

23.    0 

5.24 

•1397 

ig.  11 

•03076 

4.28 

26.40 

3.  i5 

•1413 

23.59 

•o3i77 

22.     0 

60  ^5  62  -0 

11.  26 

21.55 

5.27 

•'394 

ig.  20 

•03087 

6.23 

25.25 

3.56 

•1412 

23.  3o 

60 -8  62 -2 

11.56 

23.40 

5.40 

•i3g8 

19.29 

•03076 

7.43 

26.    5 

4.46 

•1405 

12.48 

22.40 

5.54 

•1405 

19.56 

•o3o8o 

8.43 

25.25 

5.  11 

•1413 

12.58 

24.  10 

6.  11 

•1403 

20.  11 

•o3og5 

9-44 

25.  10 

5.22 

•1409 

l3.  i3 

24.  10 

6.43 

•1411 

23.59 

•o3i23 

9.58 

23.40 

5.4, 

•1408 

13.22 

26.25 

6.55 

•'409 

10.    9 

24.    5 

5.54 

13.33 

26.  20 

7-  11 

•1417 

10.  27 

22.  20 

6.57 

•H08 

13.42 

23.  40 

7.21 

•1417 

II. i3 

23.  3o 

7.12 

•1413 

i3.  58 

24.    5 

7.41 

•1411 

11.41 

25.  10 

7.26 

•1411 

14.26 

21.25 

7.51 

■1417 

14-    9 

24.40 

7.45 

•1414 

14.36 

22.  10 

7.57 

•1414 

15.53 

23.  3o 

9. 14 

•1411 

14.40 

20.  10 

8.12 

•1418 

16.  II 

22.  40 

9.43 

•1412 

14.46 

20.  40 

9-  II 

•1417 

16.24 

23.    0 

9.55 

•1415 

14.56 

19.  3o 

9-19 

•1419 

17.  II 

22.30 

10.  i3 

•1412 

1 5.  11 

16.  10 

*** 

17.32 

22.35 

!0.  26 

•1415 

i5.  23 

14.55 

10.  i5 

•1421 

18.    9 

21.55 

.0.45 

•1410 

1 5.  33 

1+.45 

10.  25 

•1411 

18.24 

22.35 

10.  56 

•1412 

15.41 

i5.  20 

10.41 

•14.8 

18.42 

22.25 

11.26 

•1408 

15.47 

i3.  10 

10.  5o 

•1428 

18.53 

23.    5 

11.56 

•1411 

15.56 

11.55 

11.12 

•.4.6 

19.43 

22.     0 

12.51 

•1409 

16.    2 

12.  3o 

11.25 

•1418 

19.53 

22.  l5 

i3.55 

•1410 

16.17 

i3.  3o 

11.33 

•1412 

20.    8 

21.40 

16.    8 

•1408 

16.44 

20.55 

11.42 

•1417 

21.    3 

22.55 

17-43 

■1404 

16.56 

20.55 

11.49 

•14.3 

21.39: 

22.30 

19.24 

•1398 

17.    0 

22.  10 

12.  26 

•1419 

22.24 

24.    5 

21.23 

•139+ 

s*» 

12.41 

•1416 

23.42 

29.  20 

22.  11 

•l3qq 

17.13 

22.50 

12.45 

•1420 

23.59 

3o.    0 

22.21 

23.40 
23.59 

•1397 
•1407 
•1409 

17.23 
17.30 
17.41 
17.55 
18.  11 

21.25 
21.  10 

19.  10 

13.12 

13.36 
13.57 
14.20 
14.27 

•1418 
•.430 
•1422 
•1431 
•1426 

Aug.  9 

Aug.  9 

Aug.  9 

Aug.  9 

20.20 

0.    0 

20.  3o.    0 

0.    0 

•1409 

0.    0 

•o3i77 

0.     0 

6i-4!63-3i 

18.23 

ig.45 

14.35 

•1428 

0.  10 

30.25 

0.24 

•1409 

0.24 

•o3i6o 

I.    0 

61  •7]64^i 

I18.54 

20.  20 

14.43 

•1421 

0.56 

3i.3o 

0.  40 

■1412 

2.5o 

•o3220 

3.    0 

6i-7[64-o 

ig.    6 

17.55 

13.   14 

•1423 

2.    4 

33.    5 

0.47 

•1409 

2.56 

■03217 

9.   0 

61  ^062  -g 

19.  12 

21.30 

.5.24 

•1420 

2.48 

32.  20 

1.24 

•1417 

3.54 

•03252 

i3.    0 

57 -8:58 -7 

ig.  i5 

20.     0 

15.41 

•1423 

2.56 

21.25 

I. 41 

•1412 

5.34 

•03262 

21.    0 

5q'6  6i  ^4 

ig.  16 

22.  20 

i5.5o 

•1417 

3.25 

32.  10 

1-49 

•1415 

7.32 

•03252 

22.    0 

6i^o'6i^6 

19.25 

22.     0 

16.    9 

•1420 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  -n 

rhere  an  as 

erisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

ent  manne 

r.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.   The  Symbol  (f)  denotes  that  the  re. 

;istcr  has  fa 

iled  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  ec 

ually  well 

to  a  considerable  range  of  time  near  that  which  is 

recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rcewasdisl 

ocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  tlie  amount  of  the  displacement. 

AT  THE  Royal  Obskrvatory,  Greenwich,  in  the  Year  18G6. 
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Western 
Declina- 
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1 

Readings 

of 
Thermo- 
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•"! 

Western 
Declina- 
tion. 

If 

0  a 

tt 

ill 

ll 

Readings 

of 
Thermo- 
meters. 

leg 

^1 

Si 

M 

Sit; 

it 

3 

i 

0  S.K<g 

^ 

s  s.>^ 

5«     " 

CS 

OS 

s 

S 

3 

S  c,><S 

S 

SI 

SI 

Aug-_^9 

Aug.  9 

Aug.  1 0 

Aug.  10 

. 

. 

19.27 

20.  iq.  3o 

16.  25 

•1413 

112.41 

20.  20.  20 

9^.56 

•1414 

»** 

16.  29 

•1415 

13.33 

24.  20 

10.  11 

•1421 

19.41 

■     2 1 .  40 

16.  41 

■1410 

13.47 

23.40 

10.  36 

■1408 

,9.53 

19.45 

16.53 

•1409 

14.    3 

24.15 

11.    9 

•1416 

.9.57 

19.45 

16.  58 

•1417 

!i4-43 

23.20 

11.57 

•1411 

20.    I 

22.    0 

17.13 

•1421 

.4-54 

24.  10 

12.52 

•1406 

20.    9 

23.40 

17.25 

■•4'9 

Ii5.    6 

23.30 

13.45 

•1406 

20.  17 

22.  40 

17.41 

•1412 

i5.  11 

23.  5o 

13.57 

•1410 

20.  26 

24.40 

18.  12 

•1403 

16.26 

21.30 

14.22 

•1409 

20.42 

25.45 

.8.54 

•1403 

16.51 

22.  5o 

15.41 

•1413 

20.53 

24.30 

19.    5 

•1401 

*** 

16.26 

•1409 

21. 5i 

27.50 

19.  16 

•1407 

•7-    9 

20.    0 

16.44 

•1411 

22.  i3 

27.    5 

19.27 

•1400 

17.21 

21.40 

16.54 

•1416 

22.24 

27.  20 

19.54 

•1398 

.7^33 

.9.50 

17.  10 

•1413 

22.32 

27.    5 

19.58 

•1399 

,17.56 

19.  20 

17.20 

•1416 

23.  29 

29.55 

20.  21 

•1388 

18.    3 

20.  20 

18.     0 

•1411 

23.47 

29.  55 

20.41 

•1391 

18.11 

19.55 

18.22 

•1412 

23.59 

31.20 

20.48 

■1087 

18.25 

20.    0 

18.44 

•1405 

21.  12 

•1390 

18.28 

19.15 

18.5+ 

•1410 

21.25 

•1082 

18.37 

20.  3o 

ig.  25 

•1403 

22.  12 

-.377 

!  18.  41 

iq.  3o 

19.42 

•1405 

22.35 

•i38o 

1 

**» 

20.    5 

•1398 

22.54 

•i385 

18.59 

19.30 

20.  12 

•1403 

23.42 

•1390 

19.   12 

22.    0 

20.  23 

•1396 

23.  5q 

■1395 

19.25 
19-37 
19.42 

20.  0 

21.  20 

20.35 

20.  43 

20.  54 

21.  l3 

••397 
•i3q2 
•i386 

Aug.  10 

Aug.  10 

Aug.  10 

Aug.ic 

0.    0 

20.  3l.  20 

0.    0 

•l3q5 

0.    0 

•o3i23 

0.    0 

60  ^4 

62-0 

19.46 

21.  3o 

21.41 

•1382 

0.  29 

3i.3o 

0.24 

•1096 

2.  12 

•03184 

1 

0 

60  -J 

62^6 

19.53 

20.  5o 

21.59 

•1075 

0.56 

32.  40 

0.53 

•1401 

3.    5 

•00207 

3 

0 

61  -3 

63  ^2 

20.   II 

22.  i5 

22.   12 

•1378 

1.41 

32.  20 

I.  i3 

•1399 

5.  12 

•o32i7' 

9 

0 

59^8 

62-1 

I20.  18 

22.    0 

22.35 

•1388 

1.54 

33.25 

1.40 

•1402 

5.34 

■o32o8 

10 

0 

58^7 

60  •I 

20.36 

24.30 

22.55 

•1394 

**» 

1.56 

•1401 

8.56 

•o32i6 
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For  tL 

e  Iloriz 

ontal  aud  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 
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Indicatioxs  of  the  Magnetometers 
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The 

indications  are  tal:en  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  nunabor,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  tlie  magnet  has 
been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  faQed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  ditference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT   THE   EOYAL    OBSERVATORY,    GREENWICH,    IN   THE   YeAR    1S6G. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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13.37 

•1430 

17.38 

24.  10 

21.25 

1S87 

12.23 

23.  3o 

14.41 

•1400 

17.49 

24.  .5 

21.55 

1379 

12.38 

25.25 

15.33 

•1402 

17.57 

23.25 

22.  22 

1384 

12. 5i 

24.  0 

16.49 

•1412 

18.  i5 

23.30 

22.  3o 

i382 

1 3.    9 

20.  l5 

17.25 

•1409 

18.  23 

23.  10 

22.41 

1385 

13.28 

24.50 

17.43 

•1405 

18.28 

24.    5 

22.55 

1382 

14.  20 

18.45 

17.55 

•1407 

18.58  {       24.40 

23.35 

i388 

14.40 

20.35 

18.  12 

•1404 

19.    7 

23.  5o 

23.59 

•i386 

i5.    6 

21.0 

18.41 

•1410 

19.  17 

22.45 

15.17 

22.  20 

19.  II 

•1406 

20.  u 

20.  40 

15.58 

21.  3o 

19.40 

•1407 

20.  17 

19.  20 

16.  i5 

23.    0 

2a  i3 

•1395 

21.   4 

20.  5o 

16.28 

22.50 

20.  27 

•i389 

21.26 

23.    5 

.6.09 

21.45 

*** 

21.38 

23.40 

17.    8 

20.45 

21.  22 

•i386 

21.43 

22.  5o 

17.  25 

22.40 

21.54 

•i385 

22.23 

23.30 

17.30 

22.40 

22.  21 

•i385 

22.  28 

25.    0 

17.09 
18.  21 

23.35 

23.25 

23.  18 

•1390 

23.59 

28.    5 

18.41 
19.    8 
19.  i3 

23.35 

23.43 

23.54 

•1404 
•1396 
(t) 

Aug.  1 4 

Aug.14 

Aug.  1 4 

Aug.  1 4 

20.  3o 

0.    0 

20.28.    5 

0.    0 

•1386 

0.    0 

•03207 

0.    0 

62-1 

63-7 

19.  20 

21.     0 

0.  1.3 

28.  10 

0.44 

■1389 

1.    8 

•o32i6 

I.    0 

62-5 

64^2 

19.27 

20.45 

0.  22 

27.55 

0.  56 

•1391 

.1.28 

•03287 

2.    0 

62-4 

64  -o 

19.43 

22.45 

0.53 

3o.  10 

1.26 

■1396 

5.54 

•o33oi 

3.    0 

62 -6  64 -31 

20.    4 

23.45 

0.57 

29.55 

2.  10 

•1404 

6.    2 

•o33i3 

9.    0 

62  ^3  63  -8 

20.39 

22.30 

3o.  1 5 

2.57 

•1405 

6.56 

•o33i7 

21.    0 

60 -5 

62  •o 

20.44 

22.55 

1.24 

29.55 

3.  i3 

•1404 

9.  12 

•o33o8 

22.30 

60 -9 

62^8 

20.57 

22.  10 

1.52 

3o.  1 5 

3.40 

•1407 

12.43 

■o32i5 

23.    0 

60 -9 

63 -o 

21.    4 

23.20 

1.56 

3i.  40 

3.43 

•1406 

i3.  12 

•03194 

21.13 

22.30 

2.    0 

.  3o.  20 

3.56 

•1410 

13.22 

•o3i97 

22.    9 

26. 10 

2.    7 

3o.  55 

4.20 

•.406 

14.  12 

•o3i57 

22.  i3 

26.  10 

2.  14 

3o.  10 

4.27 

•1404 

16.  i3 

•o3i77 

22.54 

27.50 

3.    4 

29.55 

4.5. 

•1410 

17.37 

•o3i63 

23.    0 

29.  0 

3.  II 

29.    5 

5.14 

•1409 

19.53 

•o3i8o 

23.24 

29. 10 

3.58 

28.  i5 

5.24 

•'419 

21.25 

•03175 

23.51 

32.10 

4.13 

27.20 

5.40 

■1412 

23.  40 

•03191 

23.59 

3i.  40 

4-58 
5.43 

27.20 
25.  10 

5.55 
6.  10 

23.59 

•o3i83 

•H08 

Aug.  1 5 

Aug.  1 5 

Aug.  1 5 

Aug.  1 5 

5.54 

23.  3o 

6.26 

•1403 

0.    0 

20.  31.40 

(t) 

0.    0 

•o3i83 

0.    0 

61 -4 

63-9 

6.    9 

24.15 

6.42 

•1409 

0.  29 

33.  5o 

0.48 

•1397 

1.24 

•o32  12 

I.    0 

61  •763  ^5 

6.23 

24.  10 

6.56 

•1406 

0.  56 

33.    0 

I.  14 

•1384 

2.    0 

•03253 

2.    0 

61  •6  63^5 

6.33 

22.45 

7.11 

•1400 

I.    9 

33.30 

I.  27 

•1392 

5.    6 

■03284 

3.    0 

61  -6  63  -5 

6.43 

22.  10 

7.26 

•1407 

1.26 

32.40 

1.42 

•1389 

6.43 

•03258 

9.    0 

61  -062  -2 

6.58 

25.  10 

7.36 

■1404 

1.44 

3o.  10 

1.57 

•1393 

8.57 

•o3265 

21.    0 

60  •3,61  -7 

7-    7 

24.45 

7.43 

•1409 

I.  55 

3o.    0 

2.    6 

•1398 

10.    7 

•o3225 

22.    0 

59-9617 

7.28 

25.20 

7.55 

•1406 

2.    3 

3i.5o 

2.  12 

•1393 

13.40 

•00192 

23.    0 

6o-.6i-9 

8.3i 

24.10 

8.    5 

•1409 

2.  10 

3i.3o 

2.26 

•.396 

•o3i5o 

8.37 

24.50 

8.40 

•1410 

2.26 

32.    5 

2.40 

•i.?94 

11: 57 

•o3i74 

9-    9 

23.    0 

8.44 

•1404 

3.    3 

3o.  20 

2.52 

•1399 

19.56 

•o3i57 

9.26 

23.  20 

9.11 

■1404 

3.  10 

29.30 

3.  12 

•I  401 

22. 4 

•03146 

The  indications  are  taken  Irom  the  sheets 

of  the  Photographic  Record,  except  w 

here  an  aste 

risk  is  attached 

0  the  number,  in  which  instances 

they  are  inferred  from  observation 

3  made  with  the  telescope  in  the  anci 

ent  manne 

r.     The  Symbol 

***  denotes  that  the  magnet  has 

■been  generally  in  a  state  of  agitation. 

The  Symbol  (f)  denotes  that  the  regi 

ster  has  fail 

ed  between  the  p 

receding  and  following  readings. 

Tlie  Symbol  ;  attached  to  a  time  de 

notes  that  the  reading  will  apply  eq 

ually  well  1 

0  a  considerable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at 

his  time  the  curve  of  the  Vertical  Foi 

ce  was  disl 

ocated,  and  the  d 

ifference  of  the  numbers  included 

liy  the  brace  shows  the  amount  of  tl 

e  displacement. 

AT   THE   KOYAL    OBSERVATORY,  GREENWICH,  IN   THE  YeAR    1S6G. 


(cxxxi) 


Western 
Declina- 
tion. 


Readings 


Tliermo- 
meters. 


>?c 


Western 
Declina- 
tion. 


1       Mm 


Readings 

of 
Thermo- 
meters. 


Aug.  1 5 

3.  17 

3.  3o 
3.56 

4.  10 
4.  26 

4.  36 
4.58 

5.  10 
5.28 
5.44 
5.57 

6.  24 

6.49 
6.53 

7.  2 
7.13 
7.28 
7.38 
7.54 
8.38 
8.56 
9.  8 
9.25 
0.55 


2.  10 
2.  18 
12.  5i 
13.26 
4.  o 
4.41 
4.53 
i5.  23 
15.45 
15.58 
16.41 
1 6'.  58 
17.21 
18.26 
19.54 
20.  12 
20.  26 


21.  7 
21.41 

22.  28 

22.58 

23.43 
23.59 


Aug.  1 6 
o.  o 
0.28 
0.43 
I-  7 


20.  29.  3o 
3o.  o 
•  2""8.  35 
28.55 
27.40 
28.  20 

25.  o 

25.  20 

24.  55 

25.  i5 

25.  o 
25.25 

25.25 

24.  45 

25.  3o 
24.55 
25.  3o 

25.  o 

25.  40 
25.  45 
25.  10 
25.35 

25.  o 

24.00 

25.  o 
24.  10 
24.  o 
24.55 
24.  20 

25.25 

23.  1 5 

26.  o 

24.  5o 

25.  20 
24.  o 
23.55 

24.  3o 
22.  i5 

21.  55 

22.  25 
21.  5 

21.  45 

22.  10 
21.  35 

2J.5o 

23.  5 
20.  5 

25.  40 

27.40 
27.45 


27.  45 

28.  5 
3o.  3o 
3o.  20 


Aug.  I 

3.  25 
3.36 

3.56 

4-  7 

4.  18 

4.  36 
4.52 

5.  8 
5.  18 

5.  25 
5.41 

6.  8 
6.54 
6.59 

7.  14 
7.36 
8.3o 
9.43 

10.  12 

10.  41 
11.24 

11.  26 

12.  i3 
12.26 
13.49 
14.  6 
14.  12 
14.  25 
i5.  6 

I5.2I 

15.43 
16.  10 
.7.26 
18.  II 
18.  29 
18.56 
21.  5 

21.23 
21.  41 

23.  7 
23.  59 


0.41 
1.43 

I.  56 


•1401 
•1400 
■l3g8 
•1400 
•l3q6 
■1393 
•1396 
•1409 
•1407 
•Hio 
•1404 
•1413 
•1407 
•1410 
•1408 
■1411 
•1408 
■1411 
•1408 
•1407 
■1411 
•1406 
■1409 
'1405 
•1408 
'1 406 
■1409 
•1404 
■1407 
■1402 
■1405 
■1400 
■1402 
■1399 
■1395 
■l388 
1391 
1389 
i384 
i3gi 


•1391 
•1402 
•1402 
■1399 


23.  3o 
23.  59 


•o3io9 
■o3i  17 


2.29 
4.41 
5.14 


•03117 
•03178 
•03189 
•o3i97 


59-9 
60  •S 
59  "8 
58-9 


61  -g 
62^4 
62-3! 
60 -6 


Aug- 1 6 

I.  23 

1.43 

1.  55 

2.  II 

2.23 
2.  40 
3.21 

3.58 

4.  23 
4.43 
4.57 

5.  8 

5.21 

5.28 
5.32 
6.41 
6.58 
7.12 
7.38 
8.49 
9.  II 
9.  23 
9.33 
9.54 
lo.    6 

10.23 

10.  5o 
10,57 

11.  II 
II.  21 

11.  53 

12.  26 
14.49 
16.39 
17.    6 

17.  i3 

18.  4 
18.  38 
19.58 

21.  3 

22.  II 

22.  5i 

23.  8 
23.  09 


Auo 


O.  23 

o.  41 

1.27 

2.43 

2.57 
3.29 

3.5i 
4.21 
4.54 
5.41 
6.14 


20.  3i.  10 
3o.  20 
29.  5 
28.55 
27.  55 
27.  55 
27.  o 
27.  5o 
26.  45 
24.  3.-) 
24.40 
26.    o 

24.  3o 

26.  o 

25.  5 
25.  10 
21.  i5 

21.  55 
24.45 
24.  55 

24.  20 

25.  o 

27.  10 

22.  25 

23.  5o 

23.  10 

24.  20 
20.  45 
20.  5o 
24.  3o 
24.  3o 


20.  o 

22.  25 

23.  5 
21.35 

21.  55 
20.  20 
21.35 
24.20 
26.30 


20.  3o., 
3i.; 
3l.; 
32. 
2g. . 
29., 
28., 
28.. 
28. 


4.41 
5.  14 
0.24 

5.  42 

6.  12 
6.27 
6.42 

6.  55 

7.  12 
7.56 
q.  12 
g.28 
9.43 
g.  57 

10.  II 
10.  41 
12.  25 

16.  56 

17.  II 
17.24 
17.43 

18.  25 

20.  9 

38 

21.  45 
22.45 

23.  12 
23.  5q 


o.  35 
1.39 
2.  12 

2.  45 

3.  12 
3.40 
4.41 
4.56 
5.11 
5.33 
5.57 


•1411 
•1415 
•1399 

■1409 
•1404 
•1411 
•1408 
■1400 
•1406 
■1401 
•1412 
•1402 
•1405 
•1421 
•1416 
•1422 
•1416 
•1410 
■1416 
•1414 
•1415 
•1412 
•1415 
•1410 
•1404 
•1404 
•log; 

•'•597 
'l3gi 
■logg 


•logg 
•1401 
•1408 
•1406 
•1408 
•1417 
•1417 
•1406 
•1404 
•1408 
•1419 
•1411 


A.ug.16 

5.  26 

7.  5o 

9.32 

9.51 

10.  42 

13.57 

17.12 

18.52: 

19.57 

21.  19 

23.  59 


Aug.  1 6 


•03187 
■o3i74 
•o3i37 
•o3iio 
•o3o83 
•03041 
•o3ooo 
•o3oi4 
•03004 
•02984 
•o3oi7 


Aug  1 7 
o.  o 
o.  40 
3.  6 
5.  20 
9.21 
i.3o 

1 3.  20 

14.  11 
17.25 
18.  19 
18.59 


•o3oi7 
•o3oi7 
•o3og5 
•03126 
•03143 
•o3o57 
•o3o23 
•o3o33 
•o29g7 
•oSoig 
•o3o34 
•o3oo8 


4 
58  •9!6i 


59  -3 
59-9 


Aug.  1 7 


61  -6 

■6  62  •o 
'661  -3 
061  •S 
562  -8 
•860 

60 

60  "4 


For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 


IXDICATIONS   OF   THE   MaGNETOMETEKS 


^i2 

"Western 
Declina- 
tion. 

^1 

illi 

ill! 
mi 

i 

.2 
i 

Ill 

Readings 

Thermo- 
meters. 

2 

Western 
Declina- 
tion. 

1 
"S  ^ 

|-^ 
OS 

nil 

fill 

■5  In:^ 

^1 

it 

g  ° 

Readings 

of 
Thermo- 
meters. 

-  1    >  1 

si 

>  & 

M 

Aug.  1 7 

Aug.17! 

Aug.17' 

1 

Aug.  18 

Aug.  1 8 

Aug.  18 

0 

0       /      // 

6.  32 

20.  27.     0 

6.  12 

■1409 

23.59 

•o3o25 

1 

3.56 

20.28.50 

3.27 

-1411 

20.    4" 

•02918 

6.42 

26.30 

6.52 

•1418 

4.    9 

29.40 

3.39 

-1405 

23.59 

-02997 

7.26 

26.40 

7.  12 

•1411 

4.43 

27.35 

3.47 

•1407 

7.38 

26.     0 

7-36 

•1418 

5.10 

28.20 

4.    0 

■1404 

8.39 

26.     0 

7.  57 

•1414 

5.25 

3o.    5 

4.  12 

-1409 

8.5+ 

26.  00 

8.23 

•1417 

5.56 

29.  20 

4.22 

•1408 

q.  18 

25.   10 

8.56 

•1411 

6.    7 

29.40 

4.  28 

-1411 

9.33 

25.25 

9.24 

•HO  8 

6.27 

27.55 

4.42 

•1407 

9.5. 

24. 20 

7.    6 

27.40 

5.    3 

•1416 

9.58 

24.  20 

10.  12 

•1411 

7.55 

28.  10 

5.22 

•1419 

10.  23 

21. 3o 

10.35 

•14.6 

8.  i3 

29.  3o 

5.3o 

-1414 

II.  i3 

23.35 

10.  55 

•1412 

8.33 

27.    0 

5.42 

-1415 

11.53 

21.    0 

II.  12 

•1412 

8.57 

26.55 

5.55 

-1410 

12.25: 

24.30 

11.27 

•1415 

q.    6 

27.  20 

6.  11 

•1414 

13.14 

22.  5o 

12.  21 

•1409 

li.    7 

14.15 

6.14 

-1413 

i3.5i 

22.  5o 

i3.    0 

•1414 

10.  12 

i5.3o 

6.37 

-1423 

14.  .4: 

24.  10 

13.44 

•1409 

10.53 

26.  40 

6.49 

-1423 

14.56 

20.40 

14.20 

•1414 

II.  10 

23.  +5 

7.    0 

•1418 

15.28 

21.  3o 

.4.46 

•1416 

12.  II 

23.  10 

7.  21 

•1418 

16.    0 

23.  5o 

15.41 

■1407 

12.24 

22.15 

7.29 

•1425 

16.  10 

23.55 

16.  14 

•1411 

12.38 

23.35 

7.37 

-1426 

16.28 

25.     0 

16.  29 

•14.6 

*** 

7.42 

-1424 

17.23 

23.25 

17.  12 

•.4.6 

i3.    4 

23.  3o 

7.56 

■1427 

17.28 

23.  40 

17.35 

•1409 

1 3.  19 

27-  10 

8.  12 

•1420 

17.38 

23.  10 

.7.57 

•1410 

1 13.  40 

25.55 

8.24 

•.415 

18.18 

25.  3o 

18.44 

•.4.5 

,13.56 

2  3.    0 

8.41 

•1421 

18.54 

23.     0 

iq.5S 

•1404 

14.    8 

23.  1 5 

8.43 

•1418 

19.  12 

22.  10 

20.  11 

•1407 

|i4-  '7 

22.30 

9.11 

-1424 

19.40 

22.25 

20.  58 

■1403 

14.25 

23.  10 

9.  .5 

•1414 

,9.51 

21.45 

21.  20 

•1397 

14.32 

20.  25 

9.24 

•1410 

20.    6 

21.45 

21.  40 

■1397 

|I4.38 

20.  5o 

9.42 

■1414 

20.  3,5 

22.  55 

21.52 

•1393 

'14.51 

iq.  40 

10.    4 

■1395 

20.  55 

22.  25 

21.56 

■1-397 

!i5.    3 

22.40 

10.  26 

-1406 

21.    7 

23.  I5 

22.  27 

•1099 

1 5.    9 

22.  5o 

.0.43 

•1414 

21.42 

23.    0 

22.40 

•1403 

15.36 

18.    0 

10.55 

-1411 

22.  25 

25.    5 

22.  55 

•l3qq 

15.44 

18.30 

II.    6 

-1419 

22.33 

24.  20 

23.  II 

•1402 

15.53 

17.  3o 

II.  26 

•1414 

22.  5o 

26.25 

23.  38 

•1408 

16.    3 

20.    0 

...43 

-1407 

23.    8 

25.55 

23.42 

•1405 

16.  i3 

21.  10 

•1417 

23.28 

27.    0 

23.51 

•1408 

16.28 

25.30 

ii.5q 

■1414 

23.34 

28.    0 

23.  5g 

•1407 

:.6.43 

23.  10 

12.11    1    -1418 

23.39 

27.50 

16.53 

24.25 

12.  14 

-1415 

23.  5g 

29.30 

•  7-    7 

24.  20 

\lll 

•1412 

■ 

j  17.  12 

-1417 

Aug.  1 8 

Aug.  1 8 

Aug.  1 8 

Aug.i8| 

17.23 

23.  3o 

12.46 

-1414 

0.    0 

20.  29.30 

0.    0 

•1407 

0.    0 

o3o25 

0.    0  j59-6 

61  -0 

17.32 

25.    0 

13.22 

-1417 

0.  18 

3o.    0 

0.  i5 

•1411 

2.34 

o3oq4 

I.    0  159-8 

61 -5 

17.50 

23.10 

.3.4. 

-1423 

0.43 

30.  45 

0.  21 

•1409 

4.57 

o3i37 

2.    0    60-1 

61 -8 

18.    0 
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ndications  are  taken  IVom  the  sheets  of  the  Photographic  Record,  except  \ 

vhere  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancif 

nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

.een  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol :   attached  to  a  time  denotes  that  the  reading  will  apply  ec 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

•ecorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

jy  the  brace  shows  the  amount  of  the  displacement. 
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The 

indications  are  taken  from  the  .sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancient   manner.     The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

)y  the  brace  shows  the  amount  of  the  displacement. 
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to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Sjinbol 
been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the 

***  denotes  that  the  magnet  has 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  c 

ifference  of  the  numbers  included 

bv  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186G. 
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they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re 

gister  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

lally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  ctirve  of  the  Vertical  Fo 

ce  was  dislocated,  and  the  ( 

ifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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to  the  number,  in  which  instances 

they  are  iu 

ferred  from  observations  made  with  the  telescope  in  the  ancic 

nt  manner.     The  Symbol 

***  denotes  that  the  magnet   has 

aeen  gcner 

illy  in  a  state  of  agitation.   The  Symbol  (f )  denotes  that  the  reg 

ister  has  failed  between  the 

preceding  and  following  re.idings. 

Tlie  Symbc 

1  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded. 

A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  c 

ifference  of  the  numbers  included 

by  the  bra 

e  shows  the  amount  of  the  displacement. 

AT  TiiK  Royal  Observatory,  GREE^'^VICI^,  in  the  Year  18G0. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Kecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (t)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  'symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  whicli  is 
recorded.  A  "brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  J8CC. 
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-o32i8 

10.53 

2  1 .  45 

12.    6 

•1407 

4.32 

25.    0 

4.  II 

•'399 

10.  26 

-o3i97 

II. 21 

22.  25 

12.44 

•1420 

4.  5i 

25.  20 

4.  i5 

•1406 

10.39 

-0320I 

11.32 

22.      0 

i3.  14 

•1407 

5.26 

22.35 

4.28 

•I3q6 

II.    4 

•o3i8o 

11.40 

23.  25 

13.29 

•1412 

1 

5.57 

22.55 

4.45 

•'397 

12.26 

•o3ig3 

11.  53 

24.    0 

13.41 

•1408 

6.  II 

24.  3o 

5.  11 

•l3q4 

12.56 

•o3i58 

12.    3 

26.  00 
26.45 

14.    6 

■1409 

1 

6.  17 

24.30 

5.24 

•'397 

14.04  1 

•03192 

12.  II 

14.39 

•1405 

[ 

6.38 

20.  3o 

5.55 

•1399 

5.26 

•o32oo 

12.27 

25.55 

14.57 

•1410 

6.56 

8.    0 

6.14 

•1406     .7.25 

•03194 

The  indications  are  taken  from  the  sheets  of  the  Thoto^raphie  Record,  except  w 
they  are  inferred  from  observations  made  witli  the  telescope  in  the  ancie 

lere  an  asterisk  is  attached  to  the  number,  in  which  instances 

nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  regis 

ter  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  readinc;  will  apply  equa 
recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fore 

lly  well  to  a  considerable  range  of  time  near  that  which  is 

e  was  dislocated,  and  the  ditference  of  the  numbers  included 

by  the  brace  sliows  the  iimount  of  the  displacement. 
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Royal  Observatory,  Greenwich,  in  the  Year  ISGG. 


(cxlv) 


Sept.  S 

7.  3 

7.25. 
7.27 
7.46 
7.57 

8.  7 
8.33 


9.  9 
9.  17 
9.  28 
9.41 
g.  52 
10.  24 
10.43 

10.  57 

11.  6 

11.  18 
5i 

12.  25 
i3.  6 
i3.  21 
13.34 
13.44 
13.56 
[4.  25 
1 5.  9 
i5.  12 

1 5.  45 
15.59 
16.10 
16.26 
16.33 

16.  42 

16.  5i 

17.  6 

17.  25 
17.36 
17.40 

18.  12 
iq 

18.27 
18.52 

19.  3 

iq.  14 
19.33 

19.58 


20.  54 

20.58 

21.  3 
21.  14 
21.28 


Western 
Deelina- 


.    6.    o 

17.  o 
17.  10 
22.  55 
19.  3o 

19.  i5 
21.  40 

20.  20 
20.  45 

20.  3o 

21.  10 
20.  5o 


i3.  40 

16.  i5 

16.  3o 

IQ.      O 

1 5.  5o 

29.  45 
24.    o 

22.  3o 
22.  3o 

21.  3o 
2  1.  5o 


22.  55 
22.30 

23.55 
22.  55 
21.  5o 

20.  45 

21.  40 

21.  i5 

22.  5o 
25.  3o 
28.  o 
3o.  20 
28.40 
34.    5 

33.  5o 

36.  o 

34.  3o 

37.  o 
36.  3o 
36.    o 

33.  40 


24.  20 
24.  i5 

23.  25 
23.25 

24.  3o 
23.  10 
24.40 


Sept.  8 

44 
II 
19 

25 

04 

4" 
57 


•I092 
•141 1 

•1426 
•1424 
•1414 
•14,6 
■'400 
•1400 
•1404 
•1399 
•I  400 
•1399 
•1409 
•1426 
•1421 
•1404 
•1413 
•1099 
•1394 
•1403 
•1401 

•m3 

•1408 
•1407 
•1403 
•1403 
•1413 
•1410 
•1401 
•1415 

•i388 
■l38g 
•1409 


■1405 

•1409 
•1402 
•1399 
•1398 
•1402 
•1398 
■1405 
•1396 
•1398 
•1413 
•i3g3 
•1400 
•1394 
•1397 
•1383 


3q 
45 
43 

4 
!3.  5g 


•00  iH 
•03143 
•03164 
•03167 
•o3 1 00 


•03176 


Readings 

of 
Thermo- 
meters. 


■S    f^  S 


Western 
Declina- 
tion. 


Sept.  i 
2  u  56 


22.  3a 

22.  52 

23.  4 
23.  18 

23.25 

23.34 

23.  40 

23.52 

23.  59 


lept.  9 


20.  27.  00 
26.  10 
26.  45 
26.  i5 
3i.  o 
2g.  25 
28.55 
29.  10 

32.  10 

31.25 

32.  3o 

3l.  23 


0.  20 

0.  26 

0.33 

0.58 

I.    5 

I.  17 

1.26 

1.42 

2.    I 

2.  i3 

2.22 

2.26 

2.39 

2.41 

2.46 

2.55 

3.    4 

3.    9 

3.17 

3.26 

3.36 

3.55 

4.    4 

4.  II 

4.26 

4.36 

4.48 

4.55 

5.10 

5.14 

5.28 

5.42 

5.5i 

5.55 

6.    I 

6.  40 

6.53 

6.57 

7.  II 

7.32 

7.50 

.  01.  20 

32.  20 
35.  o 
■34.  20 
34.  o 
32.  45 

32.  20 

30.  5o 

3 1.  00 
34.  40 

32.  10 

32.  10 

33.  20 
28.  10 

28.  i5 

26.  So 

29.  3o 
29.  3o 

27.  10 

28.  o 
26.  10 


26.  40 
28.  10 
23.  5o 
26.  25 

22.   l5 

28.  i5 
27.30 

12.  20 
20.  I  I.  25 

9.  5i.3o 
o.  i3.  10 
g.  i5 
1 1.  5o 
10.  20 
22.  25 
21.55 

20.  3o 

21.  20 


24.    o 
23.  55 


■iept.g 
o.  o 
o.  20 
o.  40 
0-49 


1.  45 

2.  5 

2.  20 
2.41 

2.  54 

3.  7 
3.  18 
3.  20 
3.27 
3.  40 
3.56 
4-  9 
4.20 
4.24 
4.34 
4.51 
4.57 
5.  4 
5.  II 
5.27 
5.34 
5.36 
5.  40 
5.  5o 
5.55 
6. 
6. 
6. 
6. 
7- 
7- 


23 

3o 

43 

53 

7 

«9 
7.42 

7.  55 

8.  10 
8.25 
8.48 
g.  10 


•i383 

•i37g 

•1372 

•i38i 
•i38i 
•i38q 
•i385 
■I  •597 
•1378 
•1396 
•1393 
•1400 
•i386 
•1389 
•i384 
■1393 
•1384 
•1406 
''■579 
•1396 
•1393 
■'■599 
•1372 
•I  366 
•1064 
•i3S2 
•1404 
•1466 
•1456 
•1421 
•1423 
•1416 
•1408 
•i4og 
•1392 
•i387 
•1397 
•1400 
•1401 
•i3g6 
■1401 
•1397 
•1401 
•1413 


1.07 
2.  7 
2.28 


2.  jj 

3.  II 

3.21 

3.28 
3.38 
3.43 

3.  54 

4.  6 
4.  12 
4.22 
4.54 

5.19 
5.38 
5.42 
6.56 
6.  5g 
9-43 
g.  58 
10.  g 
10.  20 


10.42 
12.55 
14.  II 
16.  5i 
19.56 
22.14 

22.53 

23.  59 


•03176 
•03240 
•o3237 
•03272 

•ooooo 
•03288 
•o33o8 
•o32g7 
•o33o8 
•o33oo 
•o33i6 
•o33i8 
•o33oo 
•o33i7 
•o332  2 

•03366 
•o3338 
•o33oo 
•03260 
■03264 
•o3232 
•002  12 
•o32oo 
•o3i77 
•o3i77 
•o3i88 

•O3202 

•o3i8o 
•o32o3 
•o32i8 
•o3i8o 
■o3ig3 
•o3i94 


Readings 

of 
Thermo- 
meters. 


Sept.  9 


u  |63  'y  65 
1 5  ;63-7]64 

o  63  -4  64 
63  -6  64 
63  •7,60 
63-8  65 


For  the  Horizontal  ami  Vertical  Forces,  increasing  readings  Jenote  incrcasinsr  forces. 


(JiiEKNAVicu  Observations,  186(3. 


(cxlvi) 


Indications  of  the  Magnetometers 


^\'■este^l 
Declina- 
tion. 


Sept.  9 

7.56 
8.16 
8.41 
8.56 
9.12 
9.22 
9.40 
9-47 
9.55 
10.  4 
10.  1 3 
10.  23 
10.  33 


12.  II 

12.  27 
.2.54 
i3.  3 

1 3.  9 
13.38 
13.44 

14.  9 

14.  23 
14.28 
i5.  i3 
15.34 
15.39 

1 5.  55 

16.  i5 
16.41 
i6.55 
I/-'  4 

17.  55 

18.  8 

18.  18 
18.28 
18.37 
18.43 
18.53 

19.  l3 
19.  28 
19.36 
19.41 
19.42 
19.45 
19.51 


•9 

58 

20 

00 

21 

7 

21 

38 

2! 

43 

22 

9 

22 

12 

22 

26 

■£-3  2  £ 


,  23.  o 

23.45 

22.  10 
l3.  20 
16.  40 

12.55 

12.  40 

16.  3o 
i5.  10 

18.  5 

II.  o 

10.  3o 

17.  10 
17.  10 

19.  i5 


22.  3o 

25.  45 
24.  i5 

26.  3o 
26.  i5 
28.30 
3o.  20 
29.  55 
28.  o 
28.  o 
22.  25 

20.  40 
22.  5 
20.40 

21.  20 
21.  10 
21.40 
20. 3o 

20.  45 

21.  3o 
20.  5o 

22.  i5 
20.  3o 

20.  25 

21.  3o 

20.  45 

21.  35 

21.  20 
18.35 
20.  40 
20.  3o 

22.  i5 
22.  o 


20.  20 
24.  10 
26.  55 
28.  5 
28.  i5 
27.40 
28.  10 


Sept.  9 
g.  l3 
9-  26 
9.43 
9.  55 
10.  6 
10.  12 


10.32 

10.  53 

11.  40 

12.  10 
12.  19 

12.  52 
i3.  6 

1 3.  25 
13.49 

14.  8 
14.25 
14.43 

14.  55 

1 5.  3 

5.  20 
i5.  26 

36 
15.58 

6.  12 

16.  43 

18.  3 
8.  i3 

8.  19 
18.32 

9.  24 
9.36 
o.  2 

20.  12 

20.  29 

.26 

.40 

.58 

22.  12 

•9 

22.  29 
2.42 
2.56 

23.  12 
23.  21 

23.  25 

23.47 


•1405 

•I41I 

•1440 
•1431 
•1432 
•1412 

•1403 
■i3qq 
■i387 
•1396 
•l3q7 
•1393 
•1400 
•l3qq 
•1395 
•1402 
•1397 
•1402 
•1400 
•1406 
•1400 
•1397 
■1400 
•loqS 
•1399 
•1396 
•1400 

•1393 
•I3q7 
•1392 
•I3q4 
•1389 
•i3q3 
•1376 
•1378 
■1370 
•1383 
•1378 
•1371 
•1375 
•1372 
•1379 
•1379 
•i385 
•i3S7 
•i38o 
•1374 
•1395 
(t) 


Readings 


|tB 


Western 
Declina- 
tion. 


Sept.  9 

2  2.  3°6 

22.  5l 

23.  II 

23.  24 
23.  35 
23.41 
23.48 
23.59 


20.  27.  40 
29.  o 
29.  3o 
29.  10 
29.  3o 
3i.  20 
3i.3o 
27.  10 


Sept. 


2.  28 

2.  59 

3.  9 
3.  26 

3.  34 
3.5i 
3.55 

4.  II 

4.  26 
4-44 
4.58 

5.  II 

5.  14 
5.36 
5.41 
5.53 

6.  2 
6.13 
6.24 
6.  28 
6.43 
6.  04 
7.13 
7.24 
7.36 
7.04 


8.43 
9.56 
10.  1 1 

10.23 

10.41 

10.59 
11.17 
11.53 
11.57 
12.  4 
12.  12 
12.  42 
i3.  29 
i3.5i 


27.  10 
27.  20 
28.55 
28.55 
27.  i5 
27.  5o 
27.45 
28.30 

27.  55 
28.30 

28.  10 

21.  55 

19.  5o 

20.  5 
i2.  3o 
23.  3o 

22.  5 

23.  3o 
23.  3o 
25.  i5 

23.  o 
22.  20 
16.  l5 


19.40 
7.  20 

17.  20 

1 5.  o 

18.  5 

16.  i5 
23.  3o 
22.  i5 
20.  20 

22.  3o 

23.  45 

23.  o 
2  1.  40 
20.  25 
20.35 

33.  5o 
20.  o 
20.  40 
20.  3o 
iq.  35 


Sept.  10 


1.  23 

1.  45 

1.57 

2.  44 

3.  II 
3.20 
3.4i 
3.52 
4.12 
4.24 

4.  29 
4.39 
4.44 
4.57 

5.  21 
5.  33 
5.41 

5.  44 
5.57 

6.  9 
6.24 
6.26 
6.39 

6.  5o 

7.  o 
7.12 
7.  25 

7.  35 
7-44 

8.  11 
8.  12 
8.24 
9.57 


11.38 

11.  53 

12.  8 

12.  17 
12.39 

1 3.  3o 
13.41 

14.  33 
14.41 


(t) 
■1-596 
■1400 
•1-397 
■1-399 
■1-394 
■1398 
•1393 
•1396 
•i386 
•1397 
■1-394 
•1401 
•1096 
•1397 
•1390 
•.396 
•1400 
•1392 
•i386 
•i388 
•1399 
•1424 
■1399 
•1401 
•i383 
•1414 
•1396 
•1392 
•1400 

•1-399 
•1407 

•1-394 
•1397 
•I  40 1 
•1403 
•1407 
•1402 
•1429 
•1417 
•1405 
•1408 
•1405 
•1419 
•1407 
•1409 
•1397 
•1400 


1.26 
2.  55 
3.39 
3.46 
4.24 
4.46 
5.14 
5.  40 
5.53 

5.  57 

6.  o 
6.21 
6.38 
6.43 

7.  3 

7.  12 

8.  4 
II.    7 

1 1.  12 
11.41 

12.  21 
i3.  10 
i5.  24 
16.  14 

16.  42 

17.  53 

18.  20 
23.  59 


o^S 


S-i 


■o.ii94 

•o32  12 
•03242 
•03242 
•03260 
■03273 
•03266 
•03277 
•03267 
•03277 
•03276 
•03296 

•o3263 
•o3254 
•03273 
•o3252 
•o3252 
•00228 
•o32o3 

•o3222 

•o3i6o 
•o3i68 
•o3i6o 
•03184 
•03173 
•o3i8o 
•o3i62 
•o3i74 
•o3i37 


22.00 
23.    o 


64^0 

64 

64-2 

64 

64 

62  -7 

62^5 

62 

62^6 


65 

66 

66 

66 

65^7 

63^4 

63 

64 

64 


The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  tlie  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT   THE    ROYAI,    OBSERVATORY,    GREENWICH,    IN   THE   YeaR    1866. 


(cxlvii) 


a! 

0 

■IT^i 

■^6 

^     1  Readings 

c 

■Ml. 

V 

•S-I-3.J 

eJ 

Readings 

li 

Western 

'J 

4 

1^  0  2 

-J 

of 
Thermo- 

d 

^Vestern 

|l 

pri 

:2  i  3  c 

m 

.•gH 

of 
Thermo- 

Declina- 
tion. 

II 

m 

II 

Is 

"1 

meters. 

0  a 
1 

Declina- 
tion. 

0  p 
1 

''tH 

"a  0  =  S 

il 

meters. 

If 

H 

a 

■^ 

X 

s 

> 

OS 

OS 

1          " 

> 

C  S 

OS 

Sept.lo 

Sept.  10 

Sept.  11 

Sept.  11 

0 

14.33 

20.  22.30 

14.5. 

•.397 

9.34 

20.  25.  3o 

7-47 

•1408 

14.44. 

21.     0 

1 5.  24 

•1397 

10.    6 

20.  5o 

8.  5i 

•1410 

.4.53 

2  1.35 

15.34 

•1400 

10.35 

22.  10 

9.    6 

•1425 

i5.    9 

21.    5 

15.43 

•1-597 

10.47 

21.40 

9-18 

•1414 

i5.  23 

23.45 

16.    0 

•1400 

11.    4 

21.45 

9.24 

•1405 

i5.  28 

23.25 

16.26 

•1385 

II.  14 

23.  40 

9.40 

•1422 

1 5.  33 

23.  55 

16.55 

■1396 

11.23 

23.20 

10.  12 

•1405 

i5.5i 

22.30 

17.  27 

■1401 

11.39 

20.55 

10.44 

•1409 

16.  .7 

24.30 

18.    4 

•1383 

11.54 

21.   10 

11.  11 

•1407 

16.39 

24.    0 

18.42 

•'394 

12.    9 

22.30 

11.  22 

•1409 

16.47 

26.    5 

18.55 

•139. 

12.27 

22.30 

11.37 

17.    9 

25.     0 

18.58 

•1395 

12.58 

24.  lO 

12.  l3 

•1405 

17.  26: 

23.  1 5 

19.24 

•1384 

i3.  29: 

23.  3o 

12. 5i 

•1408 

17.43 

24.25 

20.  11 

•i388 

.3.42 

24.30 

13.38 

•1408 

18.    7 

23.    0 

*** 

.4.15 

24.    0 

14.25 

•1410 

18.21 

23.  3o 

22.  29 

-.387 

14. 53: 

22.  00 

14.49 

•1406 

18.26 

22.  5o 

23.24 

•1393 

i5.  21 

24.    5 

15.20 

•1405 

18.41 

23.55 

23.  40 

■•399 

1 

15.41 

23.20 

15.42 

•1408 

i8.5i 

22.  3o 

23.44 

•.395 

i5.55 

23.  3o 

15.55 

•1406 

18.58 

23.    0 

23.59 

•1396 

15.58 

24.20 

16.  14 

•1407 

19.    8 

22.    0 

16.  38 

24.55 

16.26 

•1404 

19.14 

2  1.55 

16.  5i 

25.40 

16.43 

•1407 

19.27 

20.  20 

17-    3 

25.20 

16.57 

•1405 

19.38 

20.  10 

1 

17.  26 

27.45 

17.20 

•1410 

19.42 

20.  40 

17-41 

27.20 

17.44 

•1413 

19.48 

19.55 

17-53 

28.  20 

18.  .9 

•1395 

20.  27 

20.  3o 

18.    9 

29.    5 

.8.54 

•.396 
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Indications  of  the  Magnetometers 
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terisk  is  attached  to  tlie  n 

umber,  in  which  instances 

hey  are  inferred  from  observations  made  with  die  telescope  in  the  ai 

cient  manr 

er.     The  Symbol  ***  de 

notes  that  the  magnet  has 

leen  generally  in  a  state  of  agitation.    The  Symbol  (f)  denote.'?  that  the  re 

-ister  has  ft 

iled  between  the  precedi 

ng  and  following  readings. 

rhe   Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

ally  well  t 

3  a  considerable  range  of 

time  near  that  which  is 

ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  v.-as  dis 

ocated,  and  the  differenc 

e  of  the  numbers  included 

jy  the  biace  shows  the  amount  of  the  displacement. 
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22.45 

'4 

24 

•1404 

16.48 

25.  55 

20 

27 

•1091 

14.52 

23.  i5 

i5 

12 

•1406 

16.  5q 

25.  i5 

23 

56 

•1384 

14.57 

22.  40 

16 

21 

•1410 

17.13 

27.    0 

23 

59 

•1068 

i5.    4 

23.    5 

17.23 

26.  45 

22.  3o 

17 

18 

•1409 

.8.17 

22.    0 

i5.  53 

23.  3o 

'7 

49 

•1400 

18.36 

22.  25 

16.  i3 
16.33 

23.    0 
23.  55 

'9 

38 
II 

•1415 

•1404 

ig.38 

20.35 

16.  53 

17.  12 

23.  3o 
26.  20 

•9 
'9 

26 

42 

•1405 
•I3q6 

20.28 

21.50 

17.29 

25.  i5 

20 

4 

•1388 

20.36 

21.     0 

17.40 

26.30 

20 

35 

•1386 

21.42 

22.40 

17.49 

26.30 

21 

12 

•1366 

22.41 

25.00 

18.    6 

29.  3o 

21 

21 

•I  356 

For  the  Ildi-izuiihil  ynil  Vertifal  Forced,  incrcasiiij 

rciidiiiffs  denote  ir 

creasing  forces. 

(cl) 


Indications  of  the  Magnetometers 


Western 

DecUna- 

tion. 

i 

|l 

^  i 

IHi 

Is 

if 

i 

a  -3 

Readings 

Thermo- 
meters. 

i 
u 

Western 
Declina- 
tion. 

i 

U 
5  g 

^  s  c  2 

i 

•S'h 

i 
■gH 

II 

0  1 

Readings 

Thermo- 
meters. 

Ij 

OS 

Sept.  1 4 

Sept.  14 

Sept.  1 5 

Sept.  1 5 

h       m 

18.21 

20.  3o.  25 

21.43 

•1358 

8.5; 

20.  18.  .0 

11.56 

•.406 

° 

° 

18.32 

3o.    5 

2  1.53 

•1356 

9.34 

.8.  .0 

.2.  26 

•.393 

.8.41 

27.35 

22.  11 

-.367 

9.5. 

22.45 

.3.  1. 

■1406 

«9-    4 

25.     0 

22.  12 

•i365 

9.58 

ig.5o 

.3.  24 

•1410 

ig.  26 

24.40 

22.45 

■.374 

10.  29 

22.55 

1 3.  5o 

•.405 

.9.53 

26.30 

22.57 

.0.55 

ig.    0 

.4.43 

•1404 

19.58 

25.  3o 

23.    4 

•1379 

...  11 

.9.  .5 

.5.  .2 

•.406 

20.32 

26.  40 

23.43 

•i3qo 

...34 

I..    0 

.5.36 

•.405 

20.39 

26.  10 

23.59 

•1081 

.1.42 

...3o 

16.  3o 

■.407 

20.43 

27.    5 

...58 

.6.  .0 

.6.55 

•.400 

21.     9 

27.30 

.2.  18 

20.    0 

17.29 

•1396 

21.24 

2+.35 

12.4. 

3o.  40 

18.  .2 

•1411 

21.46 

28.    0 

.2.44 

00.  00 

18.26 

•1408 

21.58 

27.45 

13.    8 

27.40 

18.4. 

•.4.0 

22.  17 

3o.    0 

13.38 

23.     0 

19-21 

•1403 

22.32 

28.40 

.4.  26 

22.  10 

21.38 

•.095 

22.41 

28.45 

.4.33 

23.35 

22.25 

•1396 

22.51 

28.    5 

.5.  .6 

22.    0 

22.44 

•1391 

23.      2 

29.30 

1 5.  38 

22.25 

23.24 

•i3g8 

23.     9 

28.40 

16.12 

22.  25 

23.  5g 

•i3g2 

23.  12 

29.    0 

.6.39 

24.55 

23.34 

29.    0 

.6.5. 

25.  10 

23.59 

3o.  10 

.7.  .4 
.7.26 
.8.  .0 

3o.5o 
3o.5o 
23.  20 

Sept.  1 5 

Sept.  1 5 

Sept.  1 5 

Sept..  5 

0.    0 

20.  3o.  10 

0.    0 

•l38l 

0.    0 

•03067 

0.    0 

61  •g 

bl-i 

18.  14 

23.    5 

0.  i3 

29.50 

0.  i5 

•1387 

1.42 

•o3ii2 

1.    0 

62-2 

64  •o 

18.33 

2..  40 

0.33 

3l.20 

0.  40 

•1384 

2.  12 

•o3ii5 

2.    0 

62-4 

64^2 

18.42 

2..  55 

0.42 

28.  10 

0.56 

•i3qo 

3.  10 

•03l22 

3.    0 

62-4 

63^4 

18.54 

21.  25 

0.54 

27.    0 

1.  10 

•i388 

5.14 

•o3i25 

9.    0 

6.  ^6 

62-5 

.9.  .1 

2.. 55 

0.59 

27.  25 

1.43 

•1394 

5.29 

•03.14 

20.    0 

60  •« 

6.  -8 

.9.33 

21.   .0 

1.    9 

27.  10 

2.    6 

•1389 

5.53 

•03.35 

22.    0 

60  •g 

62  -2 

21.44 

23.     0 

I. 41 

29.  20 

2.  21 

•1392 

6.28 

•o3.2o 

22.  2g 

25.25 

i.5o 

3o.  i5 

2.26 

•1388 

7.42 

•o3i32 

22.52 

24^55 

2.  21 

28.  10 

2.54 

•.393 

8.57 

•03.07 

2.26 

27.  20 

3.36 

•.406 

9.55 

•o3o8o 

23.55 

26.    0 

2.34 

27.  10 

3.56 

•1400 

10.42 

•o3o53 

20.  59 

26.  40 

2.40 

25.40 

4.41 

•1408 

11.25 

•o3o44 

2.43 

26.    0 

4.45 

•1404 

12.41 

•o3o66 

Sept..  6 

Sept..  6 

SeiJt.i6 

Sept..  6 

2.54 

25.  20 

5.    6 

•1406 

i3.  12 

•o3o53 

0.    0 

2C.  26.40 

0.    0 

•1392 

0.    0 

•o3oi9 

..    0 

6T.-0 

63^2 

3.3o 

25.45 

5.15 

•1405 

.4.25 

•03064 

0.24 

26.    0 

0.  20 

•.3q3 

0 

54 

•0304,3 

8.    0 

62^4 

63-8 

4.10 

24.30 

5.40 

•1389 

17.12 

•o3o6o 

o.3q 

26.30 

o.5o 

•.3q8 

4 

43 

•o3o77 

20.    0 

60 -6 

6.  •S 

4-  17 

24.45 

5.58 

•1406 

17.34 

•03048 

0.56 

29.  0 

0.  55 

•1404 

5 

48 

•03095 

2..    0 

60 -6 

6.  •. 

5.  26 

23.45 

6.22 

•1405 

18.56 

•03043 

0.  5g 

2q.      0 

1.  .3 

■.395 

8 

i5 

•o3ioo 

22.    0 

60 -7 

61   -2 

5.41 

20.45 

6.34 

■1400 

20.  36 

•03040 

1.    9 

27.55 

2.    3 

■'399 

8 

3o 

•o3o63 

23.    0 

60  •g 

61 -4 

5.56 

22.  20 

7.    2 

■1410 

20.59 

•o3o.9 

1.53 

28.   ID 

2.36 

•1406 

8 

53 

•o3o55 

6.14 

21.55 

7.  22 

•1405 

2.    6 

27.55 

2.5  + 

•1402 

9 

9 

•03064 

6.  26 

22.      0 

7.41 

•.405 

2.32 

28.  .5 

3.  12 

•.407 

9 

26 

•00057 

6.  40 

ig.  20 

8.  12 

•1400 

2.47 

27.20 

3.24 

•.404 

22 

•o3o63 

6.54 

18.20 

8.29 

•1409 

3.     q 

27.45 

4.  .2 

•.406 

.5 

3 

•o3o34 

7.  i3 

18.  25 

9.    0 

•1408 

3.23 

27.    0 

4.  2g 

■.410 

.5 

25 

•o3o36 

7.23 

19.40 

9-3i 

•1411 

4.27 

26.30 

4.34 

•1406 

.6 

22 

•0302  2 

*** 

9-4' 

■14.6 

4.5. 

25.  20 

4.42 

•.4.2 

.6 

54 

•o3o2o 

8.    3 

21.     5 

9.54 

■1414 

4.58 

26.  20 

4.54 

•1408 

'9 

6 

•o3o33 

8.    9 

20.  3o 

10.  25 

•1428 

5.28 

24.  20 

5.  .2 

•.404 

21 

'4 

•o3oo8 

8.  18 

21.0 

1 0.  42 

•.4.6 

5.37 

22.  30 

5.  18 

•.408 

22 

49 

•o2gg2 

8.  26 

18.  20 

10.52 

•1413 

5.  43 

22.40 

5.25 

•1402 

23 

09 

•o3oo7 

8.  3i 

20.    5 

11.  12 

•1417 

6.    8- 

24.20 

5.  3o 

•1404 

1 

8.37 

20.  3o 

11.40 

•'399 

6.54 

23.  .0 

5.41 

•i3g9 

1 

ine  indications  are  taken  irom  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached 

to  the  number,  in 

which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol 

***  denotes  that 

the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  fiiiled  between  the 

preceding  and  folic 

)wing  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  nea 

r  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  "Vertical  Force  was  dislocated,  and  the  d 

iflference  of  the  nu 

mbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

ij 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Yeah  180(5. 


(cli) 


.Is 

AVestern 

J 
is  >3 

nil 

j5 

Readings 

of 
Thermo- 
meters. 

1    '- 

Western 

1  § 

ilii 

illl 

4 

Readings 

of 
Thermo- 
meters. 

u 

Declina- 

S-o 

1^=1 

ii 

-"S  §  2 

u 

Declina- 

u 

^•s^a 

0  g 
1 

~^°% 

It 

Si 

^i 

=1 

tion. 

i 

"^i 

m 

"1 

tion. 

'J 

.§  a  si  H 

-| 

Sept. :  6 

Sept.  1 6 

Sept..7 

Sept.y 

Sept.y 

Sept.17 

7.    3 

20.  22.  l5 

6.2'7 

•1403 

h        ni 

° 

° 

°     (t)    " 

(t) 

0.    0 

■o3oo7 

0.  0 

6o^9 

6i°-5 

7.33 

23.  20 

6.5o 

•1407 

0.52 

20.  2q.  3o 

0.55 

•1399 

1.  44 

•o3oi3 

I.  0 

61^3 

62^1 

7.52 

22.  3o 

6.5q 

•1403 

1.24 

29.40 

1.41 

•1393 

2.  12 

•o3o36 

2.  0 

61 -4 

62^1 

7.56 

22.  3o 

7.12 

■1409 

1.44 

28.    5 

2.  20 

•1404 

6.57 

•o3o83 

3.    0 

61  -4 

62^1 

8.23 

21.25 

7.25 

•141 1 

*** 

2.38 

•1399 

7.  24 

■o3o88 

9.    0 

61 -3 

62^4 

8.3q 

16.  10 

7.52 

•1406 

2.55 

27.    0 

3.    6 

•'397 

7-49 

•03076 

20.    0 

59  •g 

60 -6 

8.53 

iq.  3o 

8.  II 

•1406 

j   3.    3 

26.  20 

3.24 

•1408 

8.  12 

•03078 

21.    0 

60  •© 

60  ^7 

8.59 

17.10 

8.3o 

■1437 

3.24 

28.    0 

3.27 

•1406 

8.43 

•o3o6o 

22.    0 

60 -I 

60^8 

q.  17 

21.55 

8.47 

•1422 

3.42 

27.    0 

3.36 

•1409 

11.  18 

•o3o38 

23.    0 

60  •! 

60 -8 

9.23 

20.  10 

9.    3 

•I3q6 

4.    8 

28.    0 

3.55 

•1404 

11.36 

•o3o47 

9- 59 

18.    5 

9.  16 

■1418 

4.  17 

27.  10 

4.20 

•l3q8 

11.56 

•02980 

10.  i3 

2  1.55 

q.  35 

•1408 

4.26 

27.30 

4.33 

•1393 

12.42 

•02966 

10.28 

21.  20 

q.57 

•1413 

4.33 

26.    5 

4.41 

•I3q6 

i3.  II 

•02951 

10.42 

22.40 

10.35 

■1400 

4-47 

25.  3o 

4.57 

•1387 

.3.43 

•02967 

II.  18 

23.  55 

10.45 

■1404 

4-56 

24.  10 

5.13 

•1394 

•02960 

11.26 

23.  20 

II.    5 

•1403 

5.    3 

24.    0 

5.3o 

•1402 

14143 

•02977 

11.38 

24.45 

11.25 

•1407 

5.  11 

23.    5 

6.    6 

•1401 

i5.    8 

•02983 

11.55 

24.      0 

II.30 

•1404 

5.25 

24.  20 

6.27 

•1395 

16.    4 

•02960 

12.  10 

26.  20 

11.53 

•1408 

5.33 

24.  3o 

6.52 

•1399 

16.55 

•02977 

12.  24 

24.40 

12.15 

•1404 

5.48 

23.    0 

7.  12 

•1392 

18.54 

•02984 

12.56 

25.  10 

12.  24 
12.43 

•1407 
•1407 

6.  10 

:  6.42 

22.30 
19.    5 

7.34 
7.48 

•1403 
•1392 

19.35 
23.  22 

•02973 
•02964 

13.26 

23.40 

.3.    4 

•1403 

6.56 

19.30 

8.17 

•1416 

23.40 

•c3oo4 

13.42 

2  1.30 

13.  3q 

•1406 

:  7-  '2 

i5.  10 

8.42 

•1400 

23.44 

•02992 

14.23 

21. 3o 

13.48 

•1411 

7. 21 

i5.  20 

8.56 

•1406 

»»i 

14.52 

26.   0 

13.55 

•1406 

7- 39 

17.  10 

9.23 

•1400 

23.59 

•02996 

i5.    8 

26.   0 

14.38 
i5.    5 

•1410 

■1409 

7-49 
8.    4 

i3.  20 
i5.3o 

9.40 
9.52 

■1400 
•1406 

15.43 

22.50 

15.33 

•1397 

8.26 

22.    0 

10.  II 

•1408 

16.26 

22.  20 

15.55 

•1401 

8.40 

20.  55 

10.54 

■1417 

16.44 

23.  40 

16.  20 

•1413 

21.45 

11.  10 

•1410 

16.55 

23.     0 

16.26 

•1408 

9.46 

20.55 

11.26 

•1407 

16.59 

24.55 

16.  5o 

•1413 

9.56 

21.55 

11.38 

•1414 

17.  10 

24.  10 

17.20 

•1400 

10.    6 

21.55 

11.44 

•1439 

17.16 

25.    0 

17.34 

•1403 

10.39 

23.     0 

11.57 

■1431 

17.33 

24.30 

*** 

10.44 

21.35 

12.  16 

■•444 

17.46 

22.      5 

18.41 

•1398 

10.  58 

22.50 

12.27 

•1430 

18.11 

23.40 

19.  10 

•1402 

!ii.i7 

21.  10 

12.45 

•1422 

18.28 

26.40 

IQ.  5o 

•1372 

11.26 

21.  i5 

•1404 

.8.43 

26.40 

20.      5 

•1367 

n.48 

34.40 

i3.  21 

•1407 

ig.    4 

3o.  1 5 

20.  35 
20.  55 

•i386 
•1396 

12.    6 

12.24 

24.40 

2q.  10 

i3.3o 
13.49 

•1405 
•1413 

19.39 

34.40 

21.26 

•1390 

12.36 

29.35 

14.  10 

•1406 

.9.55 

33.10 

21. 5o 

•1394 

12.41 

29.    5 

14.21 

•1394 

20.    8 

30.55 

22.    0 

•i3qo 

10.42 

i3.    5 

.4.50 

•1399 

20.58 

27.40 

22.43 

•1400 

13.59 

18.  3o 

14.55 

•1395 

21.    6 

26.    0 

23.    7 

•1390 

14.  23 

18.  3o 

i5.  10 

•1397 

21.  19 

25.     0 

23.23 

•.372 

14.38 

16.25 

15.26 

•1404 

21.46: 

28.    5 

20.  27 

•1397 

14.53 

19.  20 

1 5.  40 

■1411 

22.23 

27.25 

23.37 

•1396 

14.57 

iq.  3o 

i5.  55 

•1409 

22.  40 

29.  5o 

23.54 

•1400 

i5.  14 

23.35 

16.    6 

•1414 

22.43 

29.  10 

(t) 

1 

i5.  27 
15.32 

22.  3o 
21.  3o 

16.52 

•1403 

•I3q8 

2  3.  i3 

29.  3o 

15.04 

20.  20 

17.  oc> 

•1400 

23.23 

28.20 

15.57 

21.  10 

17.43 

•1398 

23.28 

29.    5 

16.    6 

20.    5 

17.52 

•1406 

23.38 

29.  10 

16.    9 

20.  i5 

1 8.    0 

•1403 

(t) 

16.26 

17.  10 

18.35 

•1409 

For  the  Horizontal  and  Vertical  Forces,  increasing 

readings  dc 

note  inc 

reasing  forces. 

Indications  of  the  Magnetometers 


Western 
Declina- 

P 

nil 

SHI. 

ll 

iili 

i 

•SB 

Readings 

of 
Thermo- 
meters. 

Western 
Declina- 

i 

H 

illi 

'5  a 

■'-ru 

nil 

Readings 

Themo- 
meters. 

P^V,     EiJ-S- 

l~-    -.  =  =  §! 

ri  S    I^  S 

1 

tion. 

^  a 

^1  :k|.>ii 

!    0| 

tion. 

0  g 

pi 

"1 

|KS 

-^i 
s 

a  «.  >  «, 
5S  Ss 

s^pt-y 

''^,fPt_;_i7 

1 

Sept.  1 8 

Sept.  1 8 

Sept.  18 

i6.  56: 

20.21.    0 

18.42 !  -1404 

1    L39 

JO.  28.30 

3.  21 

•1393 

8.56 

o3o23 

17.35 

21.  5o 

18. 5i 

•1410 

2.54 

29.    0 

3.33 

•l38q 

9.    6 

03040 

17.51 

20.  i5 

1 9.  40 

•1,396 

2.58 

28.    5 

3.4. 

■1364 

9.42 

02996 

.7.55 

22.45 

20.  1 5 

•1.367 

3.    7 

28.30 

3.  5o 

•1388 

12..30 

03004 

18.      2 

22.  5o 

20.  26 

•.369 

3.11 

27.35 

4.    2 

•1434 

14.25 

02985 

18.     q 

21.45 

20.41 

•i36o 

3.  22 

3o.  10 

4.  12 

•1428 

1 ,5.  49 

o3oc7 

IS. 27 

21.  40 

21.    2 

•I  365 

3.  3o 

3o.    0 

4.22 

•1399 

19.    5 

o3o26 

18.39 

22.35 

21.41 

•I  363 

3.3q 

2  5.  40 

4.30 

•1392 

21.  19 

•c3oi5 

1S.+7 

21.0 

21.45  1    -1360 

3.41 

26.    5 

4-3? 

•1395 

*** 

I  8.  53 

21.     0 
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been  generally  in  a  state  of  agitation 

.     The  Symbol  (f)  denotes  that  the  re 
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The  Symbol  :  attached  to  a  time  d 
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AT  THE  Royal  Observatory,  Greexwicit,  in  the  Year  18GG. 


(dill) 


= 

i 

■lilt 

1 

•S-ll^ 

g 

Readings 
of 

,    i 

S 

fill 

i 

•Jill 

Readings 
of 

_£  q 

.gH 

^"5^5 

—  H 

£■;  ^3 

^  H 

Thermo- 

■s  H 

.OH 

"   is  S  - 

j=  'Ci 

l|si 

•s^ 

Thermo- 

Western 
Declina- 
tion. 

il 

:-  a 

ll-i 

1  axcs 

u 

^  i 
3 

mi 

n 

0| 

Western 
Declina- 

II 

3 

11=1 

"t- 

.2  . 

meters. 

M 

OS 

il 

Sept.  I S 

Sept.  18' 

Sept.  19 

Sept.  1 9 

b       m    \       0 

18.  iq 

20.  21.  40 

18.36  1 

1398 

6.  41 

20.  12.  40 

7.27 

•I  394 

1 

18.  33_ 

23.  10 

19.  11 

1405 

7.    0 

17.40 

7.43 

•1386 

1 

I  8.  39 ' 

2  2.  l5 

20.  10 

i3gq 

7.  12 

17.     0 

7.54 

•1395 

18.41 

24.     0 

20.  2q 

l3gq 

7.28 

14.40 

7.58 

.9.    5 

23.30 

21.22  ! 

l38i 

7.41 

19.  20 

8.  11 

•IJo3 

ig.    9 

24.  20 

21.54 

1089 

7.56 

16.  10 

8.28 

■1410 

iq.  I3 

23.  20 

22. 14 

logo 

8.    4 

17.30 

8.4. 

•1399 

■9.39 

22.30 

22.36    1 

1377 

8.    q 

21.40 

8.56 

•1405 

20.    6 

23.    5 

22.51     ! 

i38l 

8.13 

20.  20 

9.  12 

•1402 

20.  1 1 

22.30 

22.54 

23.  14 

1377 
i385 

8.41 
8.45 

24.30 
iq.    0 

9.34 
9.42 

•1389 
•I3q6 

20.59 

25.    5 

23.35 

1376 

8.55 

17.  3o 

9.55 

•1396 

21.27 

24.30 

23.  54 

1385 

9.28 

22.  10 

10.  20 

•1407 

21.41 

25.     c 

23.59 

i38o 

9-47 

21.  20 

u.    6 

••399 

21.54 

26.  3o 

9.58 

24.40 

12.  12 

•1401 

22.    2 

26.    5 

10.  11 

20.40 

.2.54 

■'399 

22.  17 

27.  2  j 

10.  28 

25.  10 

.3.14 

•1402 

22.27 

27.20 

11.11 

23.    0 

13.54 

•1397 

22.34 

26.  40 

11.41 

24.    0 

.4.15 

•1402 

22.  40 

26.  3o 

12.   12 

24.    0 

14.51 

•1399 

22.47 

27.40 

12.43 

25.  45 

i5.    8 

•1404 

22.51 

26.45 

12.58 

25.35 

15.29 

•1403 

22.58 

26.  1 5 

13.28 
14.    6 

23.25 

24.40 

15.57 
16.  19 

•1395 
•1402 

23.  12 

2q.  40 

14.    9 

25.55 

.6.41 

•1404 

23.21 

28.25 

14.34 

25.40 

16.  58 

•1399 

23.  26 

28.  .^o 

i5.    2 

24.    0 

17.56 

•1400 

23.  36 

27.35 

l5.  12 

22.  5o 

18.  20 

•1400 

23.54 

.5.33 

23.  3o 

18.55 

•,392 

23.59 

27.30 



15.53 
■  16.    9 
;  16.  5o 

25.  20 
2  5.  3o 
22.  3o 

19.24 

20.  i5 

21.  iq 

•I3q5 
•i38g 
•1397 

Sept.  1 9 

Sept.  19 

Sept.  1 9 

Sept.  1 9 

0.    0 

20.  27.  20 

0.    0 

•l38o 

0.    0 

•o3oi2 

0.    0 

62  •I  63-0 

17.24 

23.  10 

22.  16 

•1390 

0.    8 

26.45 

0.24 

•l38q 

0.41 

•o3o28 

I.    0 

62  •o63"4 

17.41 

22.  3o 

23.  59 

•1396 

0.  19 

28.30 

0.46 

•1390 

*** 

2.      0 

62  -o  63  -4 

18.28 

23.25 

o.5i 

28.30 

0.56 

•i388 

2.45 

•o3o77 

3.    0 

62  •3,63  ^5 

.8.48 

22.  5o 

0.58 

27.45 

I.    6 

•l3q2 

3.57 

•o3o72 

9.    0 

62^1  63^4 

19.23 

24.15 

I.  II 

2q.  3o 

I.  18 

•1390 

4.58 

•00080 

20.    0 

61 -2  62-0 

■  9.5. 

23.15 

1.24 

28.  5o 

1.44 

•1402 

5.  19 

•o3o77 

21.0 

61  -3162  -o 

20.47 

26.  3o 

*** 

2.    q 

•1392 

5.41 

•o3og7 

22.    0 

61  •262^2 

6i^3!62^5, 

21.    5 

25.  5o 

i.5o 

3i.    5 

2.23 

•1374 

5.48 

•o3o83 

23.    0 

21.54 

27.    5 

1    1 

1.58 

3o.  10 

2.36 

•l3q2 

6.    6 

•o3o88 

21.57 

26.  10 

2.  II 

3o.    5 

2.55 

•l3qq 

6.5+ 

•o3o82 

22.    3 

27.    0 

2.33 

20.  40 

3.    8 

•1395 

7.  12 

•o3o74 

!22.   10 

26.  3o 

2.41 

20.55 

3.41 

•1407 

7.27 

•o3o83 

122.21 

26.  45 

2.44 

19.15 

3.55 

•1403 

7.43 

•o3o77 

22.33 

25.  3o 

2.57 

23.  20 

4.  14 

•1404 

7.55 

•00082 

I22.47 

27.    5 

3.    6 

24.30 

4.26 

•1405 

8.42 

•o3o37 

[22.54 

26.  20 

3.56 

26.    5 

4.56 

•1406 

10.  18 

•o3o56 

I23. 11 

27.55 

4-38 

24.  20 

5.12 

•1400 

10.  43 

•03046 

20.  52 

27.    0 

5.    6 

5.21 

24.55 
23.45 

5.26 
5.  43 

•i385 

11.41 

•030.16 

(t) 

•1400 

14.    q 

•o3o5o 

5.39 

18.  20 

5.49 

•I3q6 

i5.  18 

•ooo36 

Sept. 20 

Sept.2o 

Sept. 20 

Sept.20 

61  -4 

5.43 

19.  10 

5.56 

■140S 

iq.  41 

•o3o23 

(t) 

0.    0 

•l3q6 

0.    0 

'•02977 

0.    0 

62  -J 

5.58 

10.55 

6.    6 

•1414 

22.  57 

•02980 

:   0.49 

20.  27.  20 

0.  18 

•1405 

o.3q 

•02q86 

I.    0 

61  •s 

bz-q 

6.    q 

12.    0 

6.14 

•1410 

23.59 

•02977 

1.11 

27.30 

0.24 

•1397 

2.  i5 

•o3o37 

3.    0  162  -b 

63-3 

6.26 

1 1.  20 

6.54 

•I4iq 

1.26 

2q.     0 

0.34 

•1398 

8.52 

•o3023 

9.    0    61  •■] 

62^7 
63  •o 

6.37 

12.30 

7.22 

•.390 

1    1-43 

28.     0 

I.    6 

•1402 

10.53 

•o3oo3 

20.    0    61  -6 

Fort 

10  Ilorb 

ontul  and  Vortical  Forces,  i 

icrca.sing 

roaJiiigs  iloiiotc  incrcising 

forces. 

1 

•^ 

ni.ciT.1 

— 

1  fii;*; 

/' 

(cliv) 


Indications  of  the  Magnetometers 


ij 

Western 
Declina- 
tion. 

II 

ill 

'A 

it 

4 

If 

Thermo- 
meters. 

i 

1 

Western 
Declina- 
tion. 

a 
1 

111 

III 

4 
ii 

ii 

J 

Readings 

of 
Thermo- 
meters. 

i 

mi 

8ept.2o 

Sept.20 

Sept.20 

Sept.2o 

Sept.20 

Sept.20 

° 

° 

2.    5 

20.28.25 

1.26 

•1406 

11.40 

•o3oo6 

21.    0  ,61  ^662  ^8 

21.43 

20.26.    0 

23.42    ^1391 

2.      9 

29.10 

1.55 

•1388 

12.  i5 

•02992 

22.    0    61  -862  -q 

21.57 

26.    0 

23.  49       ^1386 

2.24 

27.15 

2.  1 1 

•1396 

i3.  21 

•o3oo3 

23.    0 

62  -0  62  •g 

,22.    6 

25.     0 

23.59       •'•589 

2.  27 

24.45 

2.26 

•l38o 

16.  56 

•02997 

I22.  21 

27.55 

2.38 

22.55 

**• 

2.43 
3.14 

•i388 
•1-591 

23.59 

•02978 

[22.32 
22.  5q 

26.  40 
28.55 

3.    8 

24.35 

4.    4 

•1402 

123.    9 

28.  20 

1 

3.  II 

23.40 

4.  12 

•1400 

23.  59 

3o.3o 

1 

3.21 

23.  20 

4.28 
4.5. 

•1400 
•1403 

1 

1 

4.17 

25.  5o 

,Sept.2i 

Sept.  21 

Sept.  2 1 

Sept.  21 

4.39 

25.45 

4.59 

•1400 

0.     0 

20.  3o.  3o 

l38q 

0.    0 

•02978 

62^1 

63^0 

4.57 

24.50 

5.22 

•1098 

2.48 

25.    0 

o.3o 

1393 

0.28 

•02996 

I.    0 

62  •i'63^o 

5.34 

25.    0 

6.    0 

•1400 

3.    7 

26.  40 

0.34 

I3g2 

2.43 

•o3oo7 

2.    0 

62  •1:63  ■o 

5.56 

23.45 

6.25 

•1404 

3.48 

21.  10 

0.44 

l3q8 

«*« 

3.    0 

61  •763^0 

6.  25 

24.45 

6.4. 

•1410 

4.41 

25.  3o 

0.54 

1393 

3.  19 

•o3o25 

9.    0 

61  ^562  -8 

6.33 
6.4. 
6.5o 
6.58 

24.35 

6.52 

•1408 

5.T4 

23.  55 

1.23 

1394 

3.42 

•o3oo2 

20.    0 

59^860^4 

25.  3o 

7.    5 

•1411 

5.52 

24.45 

1.27 

i3qo 

4-    9 

•o3oi7 

21.    0 

59  ■760-2 

24.25 

7.  12 

•1406 

6.  10 

21.55 

1.40 

l3q5 

4.54 

•o3oii 

22.    0 

59  ■9161  -o 

60  ■o;6o  -8 

24.30 

7.25 

•1411 

6.21 

22.30 

1.55 

1388 

9.  10 

•o3oi6 

20.    0 

7.20 

23.  5o 

7.50 

•1404 

6.28 

21.40 

2.    5 

1393 

10.  18 

•02986 

7.42 

24.    0 

8.40 

•1406 

6.53 

13.25 

2.26 

1387 

12.41 
i3.    4 

•02965 

8.28 
8.47 

21.50 
.  0 

8.57 

•1415 

7-  17 

20.    0 

2.41 

1391 

•02952 

18.  0 

9.  11 

•1410 

7.41 

21.30 

2.54 

1403 

13.26 

•02955 

8.  56 

18.  0 

9.36 

•1406 

7.58 

21.  40 

3.    6 

1411 

14.  20 

•02936 

9-44: 

23.    0 

10.  19 

•1414 

8.13 

20.35 

3.  21 

1400 

14.55 

•02942 

10.  22 

21.     0 

*** 

[10.  22 

23.     0 

3.38 

1384 

20.  II 

•02907 

10.  28 

21. 3o 

10.41 

•1407 

i 

11.    g 

22.  5o 

3.55 

1400 

21.56 

■02878 

10.57 

19.55 

10.  57 

•1403 

il.3g 

23.  20 

4.  12 

1410 

23.59 

■02880 

II.    4 

20.45 

u.    5 

•1405 

,2.M 

2  2.  3o 

4.23 

1404 

'■•i 

20.30 

11.  11 

•1403 

tl2.25 

23.  20 

4.43 

ijoe 

24.  0 

11.27 

•1412 

1 

12.  29 

2  2.  5o 

4.57 

141 1 

11.58 
12.  i3 

21.20 

11.35 

•1408 

12.4. 

25.     0 

5.2^ 

1403 

20.   0 

11.41 

•1412 

i  13.  14 

22.  5o 

5.56 

1406 

.2.39 

19.  20 

12.    8 

•1412 

13.40 

25.  20 

6.  i6 

1400 

l3:S 

20.  3o 
23.    5 

12.36 
13.    9 

•1402 
•1397 

I14.  10 
14.32 

20.  40 
ig.  25 

6.37 
7.  10 

1390 
1419 

f 

13.43 
14.26: 
14.51 

22.55 

i3.5o 

•1404 

14.56 

22.  10 

7.37 

1409 

i 

26.    5 

14.29 

•1402 

15.23 

21.  20 

7.51 

1405 

20.    0 

14.50 

•1407 

15.34 

21.40 

8.    3 

1408 

i5.  12 

22.  So 

i5.    6       -1405 

16.27 

20.  3o 

8.22 

1403 

i5.  23 

23.     0 

i5.  20  1    -1408 

ii6.  58 

21.35 

8.54 

1405 

' 

15.40 
.6.14 
16.26 
16.40 

20.  3o 

i5.  56  1    -1409 

17.  21 

21.  20 

10.  II 

1408 

22.  10 
25.35 
24.45 

16.  14 
16.  40 
17.26 

■1404 
•1403 
•1408 

18.44 
19.    9 
19.  20 

22.  40 
22.    0 

22.35 

11.    9 
11.26 
11.56 

1406 
1409 
1406 

f 

17.43 
18.  i3 

26.    0 
28.30 

\l:li 

•1397 
■1403 

20.    9 
20.  41 
21.44 

22.  5o 
24.30 

12.  18 

I2.3I 

4o6 
1412 

1409 

18.23 
18.26 

28.    5 
28.40 

18.08 

■1398 

25.    0 

12.43 

19.41 

•1400 

22.    4 

25.55 

12.  5o 

141 1 

19.    4 

25.  3o 

iq.56 

•1403 

22.23 

25.40 

1410 

19.  11 
19.21 
19.  26 

26.  20 
25.45 
26.50 

20.4, 
20.56 
21.  26 

•1393 
•1395 
•1384 

'22.41 
23.  12 

23.  26 

27.  10 
27.30 

28.  20 

13.41 
14.    5 

4o5 
1412 
1412 

19.39 
19.56 

26.  0 

27.  0 

21.50 
22.  11 

•1395 

•1389 

23.36 
1  23.  43 

27.30 
28.  10 

14.41 
i5.    0 

1402 
1407 

20.49 
21.16: 

26.40 
27.    0 

22.25 
22.39 

•1095 
•l3qi 

23.59 

27.25 

l5.22 
16.      2 

1404 
1408 
1405 

21.31 

24.40 

22.57 

•1396 

16.22 

s 

The 

naications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  t 
hey  are  inferred  from  observations  made  with  the  telescope  in  the  anci 
been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  re 
ihe  bymbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 
recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Verticd  Fo 
by  the  brace  shows  the  amount  of  the  displacement. 

yhere  an  asterisk  is  attached  to  the  n 

umber,  in  which  ii 

istances 

1 

ent  manner.     The  Symbol  ***  den 

3tes  that  the  mao 

Tiet  has 

gister  has  foiled  between  the  precedi 

ng  and  following  r 

sadings. 

lally  well  to  a  considerable  range  0 

f  time  near  that  v 

vhich  is 

•ce  was  dislocated,  and  the  differenc 

e  of  the  numbers  i 

ncluded 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18Gfi. 
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i 

Western 
Declina- 
tion. 

1 
u 

illi 

i 

3l. 

Readings 

of 
Thermo- 
meters. 

a 

P 
0  g 

Western 
Declina- 
tion. 

4 

u 

an 

m 

Greenwich 
Mean  Solar  Time. 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

Readings 

of 
Thermo- 
meters. 

5I 

'1 

0^ 

h       n. 

0       ,      -/ 

Sept.  21 
17.    6 

•1408 

h  „. 

h    „ 

0 

0 

Sept.2  2 
22.  4" 

20.  26.     0 

h       m 

.      . 

.      . 

0    1  = 

17.41 

•1405 

1 

22.53 

26.  40 

1 

18.45 

•14IO 

23.39 

26.  40 

19.35 

•1405 

1 

23.  5i 

26.25 

19.56 

•.395 

23.  59 

26.30 

1 

20.  22 
22.  21 

•1399 
•1397 

1 

1 

23.  1 5 

•1403 

Sept.  23 
0.    0 

Sept.  23 

Sept. 23 

Sept. 23;                  1 
0.    0   6o-o6o-i| 

23.59 

•.405 

20.  26.  3o 

0.    0 

•1406 

0.    0 

02840 

i 

0.33 
I.    4 

28.10 
28.  0 

0.38 
I.  12 

•1408 

•1405 

2.    4 
3.26 

02866 
02900 

9.    0 
20.    0 

60 -3  61  -6 
60-261  -c 
60 -I  61  -c 
60 -161 -5 

6o-ij6i-5 

Sept.  2  2 

Sept.  2  2 

Sept.  2  2 

Sept.22 

o.    o 

20.  27.  25 

0.    0 

•1405 

0.    0 

02880 

0.  0 

60 -4 

61  M 

I.  12 

27. 10 

1.26 

•1401 

5.27 

02911 

21.0 

0.45 

27.  20 

0.  1 9 

•1402 

2 

40 

02920 

I.  0 

60 -7 

61 -6 

2.58 

24.30 

2.45 

•1406 

14.40 

O2qo4 

22.    0 

I.    q 

25.45 

•1397 

5 

45 

02939 

3.  0 

60 -8 

61  -9 

4.    3 

24.  10 

3.36 

•1408 

19.36 

02895 

23.    0 

1.38 

26.  10 

1-49 

•1406 

9 

46 

02902 

9.  0 

60 -5 

617 

4.56 

25.     0 

4.50 

•1403 

20.59 

02873 

2.33 

24.15 

2.    4 

■.403 

'4 

40 

0:2900 

20.  0 

58-9 

60  -o 

5.  12 

24.  0 

5.    5 

■1405 

2.41 

24.20 

3.24 

•1406 

16 

54 

02878 

21.30 

59-4 

59-9 

5.38 

20.  40 

5.25 

•1400 

2.55 

23.  5o 

4.    0 

•1405 

17 

18 

02882 

5.54 

20.40 

6.    7 

•1411 

3.17 

24.    0 

4.24 

•1402 

23 

59 

•02840 

6.  11 

22.  10 

6.43 

•1407 

4.  II 

22.55 

5.54 

•1406 

6.23 

21. 3o 

7.  14 

•I4I4 

5.    6 

23.    5 

6.44 

•1412 

6.47 

22.55 

7.56 

•1409 

5.14 

22.55 

6.57 

•I410 

7-    4 

21.55 

8.20 

•I4I4 

5.5i 

24.    0 

7.53 

•1412 

8.    9 

22.30 

8.37 

•1410 

6.    8 

23.  i5 

8.14 

•1409 

8.26 

23.  20 

9-  19 

■I4I5 

6.  i5 

23.  3o 

9.44 

■1411 

8.47 

22.40 

9-41 

•I41I 

6.34 

23.     0 

10.  23 

9.12 

23.  10 

9.57 

•1414 

6.5o 

23.    5 

10.  56 

•I412 

9-42 

23.    5 

10.  12 

•1412 

7.42 

22.  10 

11.35 

•1408 

9.53 

23.  5o 

10.35 

•1416 

8.    6 

22.40 

11.56 

•14II 

to.  12 

20.    0 

II.    8 

•I4I2 

8.36 

22.25 

12.  12 

•1407 

10.40 

23.  10 

11.34 

•I4I5 

9.24 

22.25 

12.34 

•1409 

10.48 

23.55 

11.42 

•I4I3 

9.38 

21.     0 

13.26 

•1408 

10.  58 

23.    0 

12.    5 

•1416 

10.    3 

20.45 

13.56 

•I4II 

II.  21 

2  2.30 

12.43 

•I4I4 

10.28 

22.     5 

14.13 

•1406 

11.41 

23.40 

13.37 

•14.5 

10.57 

20.25 

14.43 

•1414 

12.41 

23.  i5 

.3.48 

•1410 

11.48 

22.  l5 

i5.    6 

•1409 

12.53 

24.20 

i5.  5o 

•I4I4 

13.24 

23.25 

15.38 

•1413 

13.37 

22.30 

17.26 

•I4I0 

13.58 

22.45 

16.23 

•1415 

14.    3 

23.15 

18.  12 

•14.5 

H-    9 

26.    5 

17.    0 

•1400 

14.51 

22.  5o 

.8.27 

•.408 

14.24 

25.  5o 

18.    6 

•1412 

1 5.  36 

2  2.55 

19.  35 

•140a 

14.35 

23.  5o 

18.43 

•I4II 

.6.    4 

22.30 

20.    6 

•1408 

23.    0 

19.27 

•1404 

17.35 

20.  10 

20.48 

■1402 

15.34 

22.  i5 

19.43 

•1406 

17-59 

22.  10 

21.  12 

•1404 

15.42 

22.  40 

20.  1 5 

•1399 

.8.    7 

22. 50 

21.25 

•1400 

16.18 

20.  40 

20.44 

•1398 

18.14 

22.  20 

21.36 

•1403 

16.39 

21.35 

20.56 

•1400 

18.  40 

23.  20 

22.  l5 

•1399 

17.    2 

21.    5 

21.24 

•1396 

18.55 

25.40 

23.59 

•1400 

17.09 

23.  1 5 

21.56 

•1399 

'9-    9 

25.  10 

18.    3 

22.25 

22.  i3 

•1398 

19.  21 

25.30 

' 

18.33 

23.     0 

23.59 

•1406 

19.40 

24. 10 

20.    8 

22.  20 

19.  5i 

23.     0 

20.41 

25.    0 

19.  57 

20.50 

i 

20.50 

24.50 

20.39 

22.     0 

21.23 

26.  20 

20.54 

2  2.55 

1 

21.52 

25.10 

21.  20 

22.55 

21.58 

26.   0 

21.59 

24.30 

22.     8 

25.  40 

22.  11 

24.  0 

22.34 

26.15 

23.23 

27.20 

For  the  Horizontal  ami  Vertical  Forces,  increasing 

'  reailings  denote  in 

creasing  forces. 

f-  : 

(clvi) 


Indications  of  the  Magnetometers 


1 

Western 
Declina- 
tion. 

al  Force  in 
■  the  whole 
incorrected 
,perature. 

;gH 

il 

^1 

I 

m 

a 
"1 

Readings 

of 
Thermo- 

i 
u 

AVestcm 
Declina- 
tion. 

if 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
f.rTempcraiure. 

S 

ll 
"1 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

J 

=1 

Readings 

of 
Thermo- 
meters. 

^1 

m 

>• 

OS 

u 

Ml 

oS  oS 

Sopt.23 

Sept.24 

h         m 

h        m 

h       m 

23.43 

20.26.30 

'21'.  25 

20.  23.  40 

23.59 

26.50 

21.47 
21.54 

21.56 

23.  55 

24.  3o 
24.    0 

Sept.24 

Sept.24 

Sept.24 

Scpt.24 

o.    o 

20.  26.  5o 

0.     0 

•1400 

0.      0 

02873 

0.      0 

60 -6 

61 -6 

^22.  10 

25.40 

0.39 

27.  10 

0.  40 

•1404 

3.23 

02922 

I.      0 

60 -6 

62 -o' 

:  22.   29 

25.40 

I    10 

26.  25 

2.  21 

•1408 

5.  11 

02955 

2.     0 

60  -Q 

62  -I 

1  23.  20 

27.  5o 

I'.H 

26.  55 

3.  20 

•i39q 

5.58 

02950 

3.    0 

607 

62-1 

23.  40 

3i.    5 

3.13 

25.45 

3.40 

•1402 

7.  12 

02959 

9.  0 

607 

62-0' 

23.  43 

32.55 

3.33, 

26.    5 

3.54 

•1397 

9.3+ 

02940 

20.    0 

597 

60 -2 

25.48 

32.    5 

3.56 

23.40 

4-    7 

•1400 

13.  12 

02919 

21.0 

59-8 

60  -2 

23.53 

33.20 

4.    9 

23.  i5 

4.  27 

■139+ 

i3.  19 

02924 

22.      0 

597 

60  •3! 

23.57 

33.30 

4.21 
4.33 

4.59 

23.55 

23.25 

23.  10 

4.36 
4.05 
5.  21 

•,398 
•1397 
•1403 

13.54 
14.53 
19.28 

02900 
02907 
02887 

23.     0 

60  -0 

60 -6' 

123.59 

35.55 

Sept.  2  5 

Sept.25 

Scpt.2  5 

Sopt.25 

5.11 

23.  20 

6.    3 

•1406 

23.59 

•02831 

0.    0 

20.  35.  55 

0.    0 

•1414 

0.    0 

•02831 

0.    0    60  •I  60  •ql 

5.25 

24.30 

6.14 

•1404 

i 

*#* 

0.  i5 

•1396 

0.45 

•02854 

1 

0  ,6o^7|6i  ^5 

5.53 

24.     0 

6.3o 

•1405 

0.  10 

33.    0 

C.24 

•1401 

•02860 

3 

0   60  •9,62^3 

6.  11 

22.50 

6.5i 

•1402 

*** 

0.55 

•1399 

1.43 

•02916 

9 

0   60*862  •! 

6.44 

22.  20 

7-    7 

•1405 

0.  25 

3o.  20 

1.    7 

•1405 

2.    0 

•02887 

20 

0   60 -6  6 1  -8 

7-    9 

23.     0 

7.  14 

•1402 

0.48 

32.35 

I.  19 

•1400 

2.    7 

•028S2 

21 

0   60  •7,61  -6 

7.08 

21.55 

7.35 

■1404 

I.    9 

3i.3o 

1.40 

•1436 

2.44 

•02940 

22 

0   6o^8|6i  •S 

7.52 

22.     0 

7-4+ 

•1407 

I.  18 

28.25 

1.55 

■I411 

2.09 

•02938 

23 

0   60  •8,61  •s 

8.    9 

21.     5 

8.43 

•1408 

I.  21 

29.55 

2.    4 

•1399 

*** 

8.51 

2  2.  40 

8.53 

•.406 

1.26 

28.  20 

2.  12 

•1406 

3.  18 

•02978 

9.  39 

22.  10 

9.  i3 

•1409 

1.33 

29.  3o 

2.36 

•1409 

3.26 

•02967 

10.    6 

23.  l5 

10.33 

•1412 

1.39 

33.    0 

2.43 

•1417 

**» 

10.  36 

23.     5 

10.54 

•1410 

36.  10 

3.    2 

•1406 

4.22 

•o3oi4 

n.    9 

23.  3o 

II.  20 

•1413 

!  I; 56 

28.40 

3.35 

•i388 

4.34 

•o3oo3 

12.  12 

24.  10 

11.57 

■1412 

:   2.    2 

28.40 

3.  5i 

•1399 

5.42 

•o3oi2 

12.  21 

23.  40 

1 2.  1 1 

•1415 

t   2.    7 

27.  10 

3.54 

•1395 

6.    6 

•o3oi5 

*** 

12.  21 

•1412 

j   2.  17 

3o.  20 

4.    6 

■1393 

6.  i3 

•o3o23 

i3.  II 

2+.I5 

1 3.  12 

•1412 

2.23 

3o.  10 

4.20 

•1410 

6.5o 

•o3o3+ 

i3.  26 

29.40 

10.26 

•1421 

1     2.25 

3i.    0 

4.27 

•1392 

7.  10 

•o3oi8 

14.    3 

2  2.  55 

13.45 

•1419 

2.28 

3i.    0 

4.35 

•1399 

7.41 

•o3oi  + 

14.  23 

22.35 

13.55 

•1415 

2.42 

36.40 

4.50 

•1401 

8.    7 

•02992 

14.55 

23.  10 

14.  18 

•1414 

2.57 

31.40 

5.    6 

■1393 

9.  1 5 

•o2q57 

15.26 

22.      0 

14.47 

•1408 

1   3.    3 

32.  i5 

5.  21 

•1401 

II. 41 

•02937 

16.  17 

21.  20 

15.  5o 

•1414 

3.    6 

3o.  40 

5.  24 

•1097 

12.   12 

•02904 

16.  23 

21.55 

i6.5i 

•1415 

3.  1 2 

30.40 

5.  5i 

•1411 

12.26 

•02925 

16.58 

21.40 

17.51 

•1412 

! 

3.  23 

28.    0 

6.    3 

•1383 

i3.  12 

•02894 

17.36 

22.50 

18.    2 

•1415 

i    5.  27 

28.  3o 

6.  19 

•1410 

14.41 

•02912 

17.51 

21.45 

18.46 

•1413 

1    3.32 

27.50 

6.  40 

■i382 

16.  27 

•02922 

18.    9 

22.   10 

18.56 

•1409 

!  3.4. 

27.  5o 

6.5+ 

•1395 

18.42 

•02904 

18.34 

2  1-30 

19.  1 1 

•1410 

j    3.5i 

31.25 

7.  12 

•138  + 

18.55 

•02913 

18.41 

22.      0 

19.29 

•1407 

I   4.    3 

3o.    0 

7.27 

•.390 

19.41 

•02843 

18.54 

21.   10 

19.40 

•1412 

4.  10 

27.  i5 

7.50 

•1404 

20.  i3 

•02S67 

19.  20 

21.25 

19.45 

•1408 

4.26 

34.  20 

8.44 

•140S 

22.31 

•02870 

ig.  28 

20.  55 

19.57 

•1410 

4.33 

3o.  55 

8.54 

•1406 

22.39 

•02881 

19.36 

21.25 

21.14 

•1400 

4.39 

32.  40 

9.  23 

•1411 

22.49 

•02860 

19.41 

20.  3o 

21.33 

•1396 

I   4.56 

33.55 

q.33 

•1  +  17 

22.56 

•c286o 

*** 

22.  12 

■1403 

5.    8 

3i.  10 

9.55 

•1410 

23.    4 

•02872 

19.59 

20.  5o 

23.  11 

•1408 

5.  i3 

3o.  55 

10.  20 

•1+09 

23.  18 

•02872 

20.  21 

22.  i5 

23.21 

•1405 

5.26 

33.40 

10.35 

•1+06 

23.29 

•02359 

20.  27 

21.  20 

23.33 

•1417 

5.29 

32.  3o 

10.56 

•1411 

23.  59 

•02873 

20.36 

22.  3o 

23.42 

•1414 

5.38 

3I..55 

II.  1 1 

•1405 

21.  II 

23.  25 

23.54 

•1418 

5.43 

3o.  10 

11.41 

•1408 

21.  17 

24.35 

23.  59 

■1414 

5.55 

01.55 

11.47 

•1420 

The 

ndications  are  taken  from  the  sheets  ol'tlie  Photojrraphic  Kecord,  except  where  an  asterisk  is  attached  to  the  n 

umber,  in  which  instances 

hey  are  inferred  from  observations  made  witli  the  telescope  in  the  ancient  manner.     The  Symbol  ***  den 

otes  tliat  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  lias  failed  between  the  precedi 

ng  and  following  readings. 

rhe  Symbol  :  attached  to  a  lime  denotes  that  the  reading  will   apply  equally  well  to  a  considerable  range  0 

f  time  near  that  which  is 

■ecorded.     A  brace   denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  differenc 

3  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE   IvOYAL   OBSERVATORY,    GREENWICH,   IX   THE   YeAR   186G. 
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Western 
Dcelina- 

Horizontal  Force  in 
part.s  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

ll 

Force    in 
•  the  whole 
mcoiTected 
iperature. 

i 
if 

Readings 

of 
Thermo- 
meters. 

si 

u 

Western 
Declina- 

0  a 
1 

nil 

III 

Is 

11 

0  3 

S 

Vertical   Force  in 
parts  of  the  whole 

for  Temperature. 

11 

Readings 

of 
Thermo- 
meters- 

6t   \l^^^'^ 

cSloS 

>  a, 

OS 

Sei.t.25 

Sept.25 

Sept.25 

6.    8 

20.  22.  3o 

12.    0 

•1420 

19.21 

20.31.40 

6.26 

32.20 

12.24 

•1407 

19.  26 

32.50 

6.3q 

25.     0 
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ndications  are  taken  from  tlie  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.   The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

rhe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  whicli  is 

recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  GreexVwich,  in  the  Year  ISGG. 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  whicli  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  tlie  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  foUovring  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186G, 
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creasing 
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are  taken  from  the  ..^hee 

s  of  the  Pliotographic  Record,  except  where  an  asterisk  is  attachec 

to  the  number,  in  which  instances 

tlicy  !ire  ii 

ferred  from  observation 

s  made  with  the  telescope  in  the  ancient  manner.     The  Symbo 

I  ***  denotes  that  the  magnet  has 

aetn  gener 

ally  in  a  state  of  agitatio 

n.     The  Symbol  (t)  denotes  that  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symb 

ol  :   att.'iched  to  a  time 

lenotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded. 

A  brace  denotes  that  at 

his  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the 

diti'erence  of  the  numbers  included 

by  the  bra 

^.e  shows  the  amount  of  t 

le  displacement. 

AT  THE  Royal  Observatory,  GREEXwicir,  ix  the  Year  ISGG. 
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14.  11 

26.   0 

.6.43 

•1393 

j 

g.  26 

iq.    0 

9-    9 

•1400 

2g.    0 

17.13 

•.394 

g.36 

i5.  i5 

9.04 

•1405 

.5.  12 

27.50 

1 8.  37 

•1409 

9-47 

21.30 

10.  26 

•1403 

.5.17 

27.55 

18.56 

•1405 

9-56 

20.  10 

10.59 

•1410 

For  the  Ilori/ 

ontal  and  Vcrtica 

Forces,  increasinc; 

readings  denote  increasing  forces. 

Oc 

tober  12.  ThoV. 

F.  photograpliic  trn 

ce  was  too  faint  for  use. 
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Indications  of  the  Magnetometers 
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Ceclina- 
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»  a 
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'1 

1 
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ii 

1 
ii 

of 
Thermo- 
meters. 

AVestern 
Declina- 
tion. 

s 
II 

Ilit 

a 

il 
'J 

a 

■gH 

of 
Thermo- 
meters. 

OS 

Og 

OS 

Oct.  12 

Oct.  1 2 

Oct.  1 3 

Oct.  1 3 

lO.  21 

20.  24.  5o 

11.26 

•1408 

9.13 

20.  16.  20 

n.38 

•1402 

lo.  5i 

21.  10 

12.    3 

•I3q5 

9-37 

19.25 

11.53 

•1404 

II.  lO 

21.35 

12.42 

•1400 

9.55 

20.15 

12.    8 

•1418 

II. 3i 

20.   0 

i3.    0 

•1399 

10.  25 

16.    0 

12.26 

•1426 

12.   14 

28.  i5 

13.25 

-1401 

10.52 

17.55 

i3.    8 

•1401 

12. 5o: 

24.50 

.3.59 

•1406 

II.    7 

15.45 

13^26 

•1408 

13.25 

27.30 

14.32 

•1397 

11.28 

18.    b 

13.56 

•1402 

.3.42 

24.    0 

14.56 

•1397 

11.36 

18.  10 

14.    8 

•1405 

.4.    3 

22.  l5 

15.44 

•1405 

11.49 

22.  10 

14.28 

•1399 

14.  II 

24.  10 

18.32 

•1402 

11.56 

22.  3o 

15.21 

•1411 

14.  3o 

3o.    0 

18.59 

•I3q3 

12.    6 

24.  25 

i5.5i 

•1389 

■  4.38 

3o.  20 

20.    9 

•1399 

12.  14 

25.  3o 

16.    1 

•1392 

.5.44 

23.    0 

20.  54 

•1396 

12.34 

iq.    0 

16.  11 

•1389 

16.36 

24.3c 

21.  14 

•i383 

13.    8 

18.20 

16.53 

•1408 

.6.57 

22.  5o 

21.  26 

•1384 

i3.  21 

19.30 

17.  10 

•1406 

17.  3q 

24.15 

21.  29 

•.39. 

.3.42 

25.    0 

17.41 

•1408 

•  7.56 

23.  5o 

(t) 

13.58 

22.55 

17.50 

•1414 

18.  II 

24.15 

14.    8 

23.  10 

18.    3 

•1410 

18.33 

23.25 

14.23 

27.30 

18.  11 

•1414 

i8.5i 

24.  10 

14.39 

29.    0 

18.33 

•1410 

19.    3 

23.45 

14.51 

26.  3o 

18.58 

•1408 

19.26 

24.    0 

i5.    9 

28.  20 

19-23 

•1399 

19.  53 

23.    0 

15.26 

24.30 

19.51 

•1399 

20.  II 

23.  10 

10.40 

24.    5 

20.    3 

•1402 

20.  23 

24.15 

15.56 

28.55 

20.  14 

•1397 

20.  38 

23.  45 

16.    9 

30.20 

20.  38 

•1398 

20.44 

24.    0 

16.16 

3o.    0 

20.43 

•1393 

20.  56 

26. 20 

16.26 

26.  40 

20.  5 1 

•1396 

21.  21 

25.45 

16. +3 

27.    5 

20.57 

•1393 

21.26 

27.30 

17.26 

25.  3o 

21.39 

■1393 

(t) 

1 

Wit 

25.  3o 

22.  26 

•1389 

Oct.  1 3 

Oct.  13! 

Oct.  1 3 

Oct.  1 3 

17.09 
17.58 

27.    0 

25.25 

(t) 

(t) 

(t) . 

0.    0 

59-3 

59-5 

18.  12 

24.55 

I.    0 

20.  29.  43* 

I.    0 

•1398* 

I.    0 

02713* 

I.    0 

59^3 

5q-8 

ji8.  38 

22.     0 

2.40 

25.20 

2.41 

•1404 

2.54 

02764 

3.    0 

59 -6  60  ^3 

19.    3 

22.     5 

2.52 

24.20 

3.  12 

•1397 

8.  22 

02757 

q.    0 

09  -6  60  -6 

19.27 

21.     0 

3.    7 

25.     0 

3.58 

•1411 

10.  32 

02737 

21. 3o 

59  •2;6o  •o 

3.  18 

23.    5 

4.  14 

•1404 

11.41 

02728 

19.55 

21.25 

3.28 

25.  10 

4.32 

•1404 

12.20 

02684 

20.    9 

20.40 

3.36 

22.  i5 

4-47 

•1415 

10.    0 

02689 

20.  41 

21.     5 

3.41 

22.25 

5.  12 

•1408 

14.  II 

02652 

20.43 

22.  20 

4.  19 

21.  3o 

5.41 

•1407 

15.23 

02646 

20.53 

21.  3o 

4.30 

19. 10 

6.14 

•.416 

16.  II 

02680 

21.    4 

21.  20 

4.36 

19.   0 

7.16 

•1409 

20.  19 

02737 

21.  11 

21. 3o 

5.  i3 

21.  5o 

7.38 

•1414 

22.  20 

•02712 

21.  21 

22.55 

5.25 

21.  l5 

8.    8 

•1415 

(t) 

21.26 

22.25 

5.38 

21.40 

8.25 

•1411 

21.5+ 

23.45 

5.5i 

19.45 

8.35 

•1415 

21.57 

23.  20 

6.13 

19-    5 

8.43 

•1413 

22.  u 

24.  45 

6.26 

19.40 

8.56 

•1414 

22.  22 

24.  20 

6.39 

20.  10 

9-    9 

•1407 

(t) 

7^26 

23.  20 
22.55 

9.25 
9-41 

•1410 
•1407 

Oct.  14 

Oct.  14 

Oct.  14 

Oct.  14 

7.5i 

23.    0 

10.    8 

•1420 

(t) 

(t) 

(t) 

I.    0 

60  •I 

61  •s 

8.  26 

22.     5 

10.  2q 

•1421 

0.  5i 

20.  28.  40 

0.56 

•1401 

1.    0 

•02744* 

8.3o 

59-6 

61  •o 

8.41 

22.  l5 

10.53 

•1405 

0.59 

29.30 

I. 21 

•1402 

1.58 

•02788 

21.    0 

5j-8 

58-8 

8.47 

20.     0 

11.23 

•1408 

1.  22 

27.15 

I.  41 

•1396 

7.56 

•02758 

22.    0 

58-1 

58^7 

The 

ndications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is 

ittached 

to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The 

Symbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (t)  denotes  that  the  register  has  failed  betv 

veen  the 

preceding  and  following  readings. 

Ihe  Symbol  :  attached  to  a  time  denotes  that  the  reading  wall  apply  equally  well  to  a  cons 

derable 

•ange  of  time  near  that  which  is 

recorded.   A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated, 

ind  the  d 

ifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  ROTAL  OBSERVATORY,   GREENWICH,   IN  THE   YEAR   1866. 
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•SH 
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of 
Thermo- 
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\t 

Western 
Declina- 

n 

a 

.an 

.-  t. 

leg 

M 

pi 
5 1 

of 
Thermo-    | 
meters.     | 

.    . 

fij  •"■  i 

r  ■  *; 

°l 

tion. 

0  g 

|lSi 

h 

Si 

o| 

0  a 
1 

tion. 

a  a 

im 

si 

Oct.  14 

Oct.  14 

Oct.  14 

Oct.  14 

Oct.  1 5 

Oct.  1 5 

Oct.  1 5 

Oct.  1 5 

1 

h        m 

h        m 

1.26 

2b.  28.    0 

1.59 

•1403 

12.41 

•02729 

23.    0 

58 -o 

58-7 

I.    9 

20.  28.    0 

2.41 

•1405 

3.34 

•02722 

2.    0 

58°8  6o^4 

1.58 

.    27.55 

2.14 

•1404 

14.54 

•02696 

1.23 

28.    0 

3.     1 

•.405 

n.  17 

•02697 

3.    0 

58 -8  59^8 

2.  17 

26.    5 

2.32 

•1409 

21.  14 

•02660 

1 

1.42 

28.30 

3.34 

•1412 

14.19 

•02715 

9.    0 

59  ^2  59  -7 

2.  29 

25.  3o 

2.50 

•I40I 

23.   12 

•02637 

i 

2.32 

27.55 

5.23 

•1419 

18.12 

•02713 

21.    0 

58  -0  57  -8 

2.39 

24.10 

3.    4 

•1406 

(t) 

2.43 

26.    5 

5.41 

•1415 

(t) 

22.    0 

58  •o  58^3 

2.41 

24.  10 

4.33 

•1408 

2.55 

25.55 

6.26 

•1418 

21.    9 

•02664* 

23.    0 

58^2 

57-5 

2.53 

21.  25 

4.5, 

•1401 

3.    9 

23.55 

6.41 

•1413 

23.16 

•02620 

3.  i3 

24.25 

5.22 

•1402 

3.56 

22.30 

7-    1 

•.4.5 

23.59 

•02624 

3.  3o 

23.50 

5.41 

•1413 

4.    6 

22.  3o 

7.  39 

•1409 

3.43 

24.    0 

6.    4 

•I4I2 

4.16 

21.40 

8.    6 

•1409 

4.41 

23.     0 

6.34 

•1415 

4.24 

21.40 

8.  5o 

•1417 

4.55 

21.  10 

6.53 

•1412 

4.33 

20.  25 

8.55 

•1424 

5.    9 

21.  3o 

7.21 

■1420 

5.  II 

21.40 

9.  23 

•I419 

5.3o 

18.  5o 

7.5i 

•1413 

5.21 

20.55 

9.33 

■1419 

6.    7 

22.55 

•1416 

5.29 

21.    5 

9.55 

•1411 

6.53 

21.    0 

8.26 

•1415 

' 

6.    3 

23.  i5 

10.16 

•1429 

7.    6 

19.50 

9.13 

•1412 

6.23 

22.  3o 

11.12 

•I4II 

7.33 

21. 5o 

11.    9 

•1411 

6.58 

22.  25 

1 1.  35 

•1412 

7.40 

21. 5o 

11.  34 

•1418 

7-    9 

23.  10 

12.  u 

•1407 

8.    6 

23.    5 

12.  i3 

•1411 

8.    4 

20.  3o 

14.34 

•1407 

10.41 

22.30 

12.43 

•14'9 

8.  i3 

21.  10 

i5.  29 

.1411 

11.28 

23.  20 

i3.  17 

•1418 

8.37 

21.30 

17.41 

•1414 

11.52 

21.55 

13.52 

•1407 

8.52 

i8.5o 

(t) 

11.56 

22.    0 

14.  17 

•1419 

9.  12 

23.    0 

21.    0 

■1-599* 

12.    8 

21.  i5 

14.53 

•1416 

9.36 

20.    0 

23.14 

•1398 

12.56 

25.     0 

15.26 

•1406 

9.5i 

20.    0 

23.59 

•.396 

10.27 

19.45 

16.  24 

■1419 

10.    4 

17.15 

10.40 

23.    5 

16.  5i 

•1419 

10.37 

21.25 

14.    9 

24.15 

17.21 

•1412 

10.55 

21.40 

14.50 

20.  i5 

17.53 

•1416 

11.  20 

20.30 

i5.    4 

20.  i5 

18.57 

•.406 

11.42: 

22.  3o 

10.49 

24.15 

19.58 

•.406 

11.56 

22.     5 

16.41 

22.    0 

20.  i3 

■.399 

i3.    6 

23.55 

10.56 

22.    5 

20.  23 

•1401 

13.55 

22.  25 

17.  52 

23.45 

20.  54 

•.397 

14.    9 

23.35 

IS.  25 

22.  10 

22.  23 

•.394 

14.23 

23.45 

IS.33 

22.  5o 

23.     2 

•1-596 

.4.36 

23.  10 

,8.43 

22.30 

23.  17 

•1394 

i5.    7 

23.55 

i8.5i 

22.  55 

(t) 

15.23 

23.    5 

18.56 

22.    0 

15.53 

23.    5 

10.    8 

21.45 

16.26 

24.  20 

.0.51 

22.55 

17.    5 

23.  5o 

19.  58 

20.  3o 

17.24 

23.  5o 

20.  1 1 

22.45 

17.38 

24.  20 

20.  20 

23.    5 

17.56 

23.  5o 

20.  40 

22.    5 

20.    6 

22.  20 

21.    4 

22.    0 

21.    7 

23.    5 

21.  i3 

22.  5o 

(t) 

21.  18 

22.  40 

23.15 

29.  3o 

22.  l5 

25.  40 

23.26 

29.  10 

22.49 

28.50 

23.35 

29.55 

23.  12 

29.    5 

(t) 

23.41 
23.40 
23.59 

29.45 
30.40 
30.35 

Oct.  1 5 

Oct.  1 5 

Oct.  i5 

Oct.  1 5 

Oct.  16 

Oct.  16 

Oct.  16 

Oct.  1 6 

"~|~ 

(t) 

(t) 

(t) 

0.    0 

58-5 

59-6 

0.    0    20.  3o.  35 

0.    0 

•.396 

0.    0 

•02624 

0.    0 

57  -S  58  -c 

I.    0 

20.  28.  25* 

1.    0 

•1402* 

0.58 

■02682 

1.    0 

58-9'6o^2 

0.  1 1         3o.  40 

(t) 

2.    0 

•02663 

1.    0 

5S  -J  58  •c 

For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  incr 

casing  forces. 

fclxxii) 


Indications  of  the  Magnetometers 
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6 

16 

•02697 
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58-8 
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22.33 

20.  26.  35 

j 
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29.30 

1.59 

•1411 

10 

24 
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•02608 
•02677 

3.    0 

58^9 
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23.59 

27.  10 

2.  47 

26.  10 

3.  1 3 

•1414 

9.    0 

3. 54 : 

24.45 

3.47 

•1410 

12 

3>5 

•02663 

21.0 

59^6 

6i  •o. 

Oct.  17 

Oct.  17 

Oct.  17 

A 

Oc 

t.  17 

23.  3o 

4.56 

•1412 

i3 

]  ] 

•02680 

22.    0 

59^3 

60  ^2^ 

0.     0 

20.  27.  10 

0.    0 

•1095 

0.    0 

02688 

0 

0 

59  •3,60  -0 

5. 26 

5.29 

•1404 

i5 

4' 

•02697 

23.    0 

59-3 

60  •o! 

0.  38 

27.20 

0.  32 

•1397 

4.56 

02726 

I 

0 

59  -5160  ^6 

5.29 

20.  25 

6.  20 

•1416 

'9 

54 

•02700 

0.43 

26.55 

0.  5q 

•1405 

8.40 

02718 

2 

0 

59 -7160  ^6 
09  ^6^60  •o 

5. 41 : 

18.  10 

6.43 

•1414 

53 

•02717 

0.  53 

28.  i5 

1.25 

•1400 

9.56 

02695 

3 

0 

5. 55 

17.' i5 

■1421 

23 

59 

•02688 

0.56 

28.    0 

1.59 

•1406 

14.  n 

02692 

9 

0 

59  ^060  •o 

6.  II 

iq.  So 

8!39 

•1420 

'•    7 

28.  45 

2.  10 

•1405 

14.42 

02669 

21 

0 

58^8  6o-i 

6.37 

23.  i5 

g.  20 

•1416 

I.  27 

27.20 

2.  25 

•1400 

18.  10 

02676 

22 

0 

58^8'6o^i 

6.  54 

23.  5o 

g.  26 

•1416 

1.38 

27.50 

2.44 

•1407 

21.12 

02700 

23 

0 

59^1  60^5 

7-3q 

22.55 

9.37 

•1410 

'•44 

27.    0 

3.43 

•1399 

22.  40 

•02693 

q.    8 

22.  40 

9.52 

•1418 

1.  53 

27.  20 

4.      3 

•1406 

(t) 

9.  21 

21.  55 

10.  10 

•1410 

2.26 

26.  20 

4.27 

•1406 

9.  41 

22.  10 

10.  21 

•1418 

2.  5i 

26.  20 

4-47 

•1399 

10.  17 

13.40 

10.  38 

•1421 

3.55 

23.  2  5 

4.58 

•1405 

10.07 

7.    0 

11.    6 

•1406 

4.28 

23.  1 5 

5.  10 

•1403 

1 0.  5o 

7.40 

11.41 

•1409 

4.41 

24.  20 

5.55 

•1416 

1 1.  33 

21.  10 

11.53 

•1407 

5.    9 

22.  20 

^■'\ 

•1419 

11.  43 

21.45 

12.  26 

■14'9 

5.20 

20.  55 

7.26 

•1416 

12.    3 

25.    0 

12.51 

•1407 

5.33 

22.    0 

7.40 

•1419 

.         1 

12.  i3 

24.  25 

i3.    0 

•1406 

1 

5.56 

22.55 

8.    5 

•14.6 

12.32 

20.  3o 

i3.  11 

•1409 

1 
1 

7-    4 

22.  3o 

8.33 

•14.6 

12.49 

20.  3o 

14.41 

•1406 

7.35 

22.  5o 

8.54 

•1432 

12.59: 

2  3.    5 

.4.59 

•1401 

7-4' 

22.  20 

q.  21 

•1422 

I  5.  2  1 

21.  40 

15.29 

•1408 

7.58 

23.    0 

9.33 

•1424 

i3.  29 

21.40 

15.54 

•1420 

8.  11 

22.  3o 

9.48 

•1418 

13.49 

20.  i5 

16.  10 

•1420 

8.25 

22.45 

10.  26 

-1413 

14.    6 

22.  45 
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indications  are  taken  Ironi  (lie  slieets  of  the  Photograpliic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  wliich  instances 

they  are  inferred  from  observations  made  witli  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatouy,  Greenwich,  in  the  Year  186G. 
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indications  are  taken  from  the  sheets  of  the  Photogi-aphic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.    The  Symbol  (t)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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The 

indications  are  taken  from  the  slieets  of  the  rhotographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.      The  Symbol  ***  denotes  that  the  magnet  has 
been  jrenerally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  whicli  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  dis))lacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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i5.    2 

22.  10 

1 9.  .54 

■1401 

, 

8.    3 

20.  3o 

21.    0 

■1400* 

! 

i5.    7 

22.    0 

19.59 

•1406 

8.  10 

20.  3o 

i5.li 

23.  10 

20.    3 

•1402 

8.25 

19.30 

,5.24 

23.     0 

20.  i3 

•1407 

8.5o 

20.    0 

15.39 

23.  5o 

20.  28 

•'4°/ 

9.  26 

22.  40 

16.    8 

22.    5 

10.    6 

22.  10 

The 

indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ar 

cient  manner.     The  Symbol  ***  denotes  that  the  magnet  lias 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re 

gister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

lally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fc 

rce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT   THE   ROTAL   OBSERVATORY,    GREENWICH,    IN   THE   YeaR    186G. 
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il 

Western 

DecUna- 

tion. 

i 

u 

1 

i 

^  1 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

-J 
=  1 

Eeadings 

of 
Thermo- 
meters. 

.IS 

11 

Western 
Declina- 
tion. 

0  c 

Horizontal  Force  in 
parts  of  the  whole 
II.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Vertical  Force  in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

ii 

1 

Readings 

of 
Thermo- 
meters. 

1 

fa's 

SI 

il 

n 

0^ 

Oct.  26 

Oct.  27 

h       m 

10.  18 

20.  22.  5o 

22.  14 

20.  22.  55 

10.  4.? 

22.15 

22.26 

23.    0 

II.  i3 

22.50 

22.36 

24.  20 

12.43 

21.55 

23.59 

26.  IC 

1 3.  00 
14.18 

23.     0 
22.  5o 

Oct.  28 

Oct.  28 

Oct.  28 

Oct.  28' 

1 

(t) 

c.    0 

20.  26.  10 

0.   0 

-1402 

(t) 

0.  3o   60  -5  61  •2| 

21.0 

20.51* 

0.38 

26.45 

0.56 

•1413 

0.  3o 

-02673* 

5.  45   59  -7  60  •o| 

23.52 

26.30 

1.58 

26.  i5 

2.    5 

■1413 

0.59 

•02696 

9.    0 

58-9  5g^5 

23.59 

26.30 

2.  10 
2.27 

26.  40 
26.    0 

2.16 

2.32 

•1417 
•1414 

5.29 
9.34 

-02663 
•02640 

21.    0 

58  -3,59  •S 

58  ^3  59  •a 

22.    0 

Oct.  27 

Oct.  27 

Oct.  27 

Oct.  27 

2.39 

26.    0 

3.29 

-1417 

17.  11 

•02628 

23.    0 

57  -8  58  -ol 

0.    0 

20.  26.00 

(t) 

(t) 

0.    0 

57-8 

58-1 

3.55 

24.55 

3.5o 

-I414 

20.  53 

•02612 

0.  16 

26.45 

I.  0 

•1409* 

1.    0 

■02556* 

I.    0 

58-2 

58-7 

5.    3 

25.  10 

4.16 

23.59 

•02595 

(t) 

1.44 

•1414 

3.    0       -02602* 

2.     0 

58-5 

59-4 

8.21 

23.  5o 

4.32 

•14I6 

0.  58 

27.    5 

2.42 

•1417 

9.    0       -02641* 

3.    0 

58-5 

59-4 

8.42 

23.20 

4.43 

•1420 

2.  10 

24.45 

3.32 

•1410 

17,20 

■02683 

5.    0 

59-2 

59-8 

10.  23 

23.  1 5 

6.11 

•1420 

2.49 

24.15 

4.    8 

•1412 

22.48 

•02672 

6.    0 

59-4 

60 -o 

12.    4 

22.  10 

6.  29 

■1424 

3.26 

22.45 

4.26 

•1409 

(t) 

7.    0 

59-4 

6o-i 

12.  .53 

22.40 

7-    0 

•1422 

4.    3 

23.10 

5.    7 

•1408 

7.45 

597 

60-5 

18.21 

22.  20 

8.    2 

•1422 

5.  i3 

2  1.55 

5.47 

•1415 

9.    0 

59-5 

60-8 

20.    0 

21.  25 

12.41 

•1410 

5.58 

22. 5o 

6.  i3 

•1411 

21.  I5 

60 -5 

62-1 

22.    8 

22.      5 

18.  23 

•1414 

6.23 

21.  25 

7-41 

•14.6 

1 

22.53 

24.      0 

19.32 

•1412 

6.39 

22.40 

9-    9 

•1413 

22.57 

25.  10 

20.14 

•1407. 

7.27 

22.15 

9.29 

•1415 

23.    9 

24.40 

22.38 

•1400 

8.39 

22.55 

9.52 

•1410 

23.34 

25.  40 

23.20 

■1404 

9.23 

21.      5 

10.  18 

•'419 

23.  +8 

25.  3o 

23.59 

•1403 

9-44 

21.  3o 

I0.56 

•1411 

23.57 

26.50 

i 

.0.    6 

18. 10 

1.3.21 

•1410 

23.  59 

26.30 

j 

10.59 
II.  14 

21.  20 
21.     0 

13.56 
i5.    3 

•1407 
•1413 

Oct.  29 

Oct.  29 

Oct.  29 

Oct.  29' 

11.26 

21.  3o 

16.    4 

•1409 

0.     0 

20.  26.  3o 

0.      0 

•1403 

0.    0 

•02595 

I.  10 

58  •S  58  •g 

11.38 

21.  10 

18.53 

•1414 

0.    7 

26.20 

0.14 

-1406 

0.28 

•02582 

2.    0 

58  ^8  58  •g 

ii.5o 

22.  50 

19.  14 

•1417 

0.55 

27.    0 

0.20 

•1403 

(t) 

3.    0 

58  •g  og  •o 

12.23 

22.  20 

19.35 

•1414 

1.54 

26.    0 

2.  l3 

•1413 

I.  10 

•02587* 

9.    0 

58  -2  58  •S 

12.41 

22.25 

19-59 

•1416 

3.24 

24.    0 

2.55 

•I410 

3.    0 

•02602* 

21.    0 

58 -8  59 -I 

1 3.     I 

21.25 

20.32 

•1417 

4.16 

24.    0 

6.26 

•1421 

9-    0 

-02609* 

22.    0 

58  -7  5q  -o 

13.52 

20.55 

20.  46 

•1410 

4.55 

24.30 

7-    4 

-1414 

11.57 

-02593 

23.    0 

5S-6 

58^9 

14.  ,3 

22.  3o 

21.51 

■1400 

5.  i3 

23.55 

7.  21 

•1415 

12.59 

-02572 

14.39 

24.  10 

22.  32 

•1400 

5.59 

24.    5 

7.43 

•1407 

14.19 

-02583 

i5.    4 

22.45 

23.  59 

•1402 

6.  i5 

2.3.  55 

8.21 

•1413 

23.09 

•02577 

i5.  20 

22.30 

7.26 

24.    0 

8.41 

•1407 

15.56 

19.     0 

7-4' 

22.    5 

9.  10 

•1416 

16.38 

19.  20 

7.58 

24.    0 

9.33 

•1409 

17.  14 

21.     0 

8.    9 

24.    0 

q.5o 

•1420 

17.41 

21.  10 

8.26 

26.    5 

10.  II 

•1413 

17.56 

20.  45 

1 

9.    8 

21.    0 

11.  II 

•1414 

18.  14 

2I.30 

g.  12 

23.  3o 

11.35 

•1423 

18.28 

21.     5 

9.28 

23.    5 

11.  5i 

•1417 

18. 5i 

2  1.  55 

9.41 

22.  20 

12.    9 

•1429 

19.  14 

20.  55 

9.56 

22.55 

12.24 

-1421 

20.  45 

21.25 

'! 

10.  44 

20.  5o 

12.40 

•1424 

20.  56 

20.  5o 

! 

10.06 

21.     0 

13.    9 

•I415 

21.  14 

21.     0 

11. 5i 

18.  i5 

.3.48 

•1410 

2  1.23 

22.  20 

12.  II 

24.    5 

16.  i3 

•1420 

21.38 

21.40 

12.  26 

20.30 

17.    3 

•1416 

22.    3 

2  2.  3o 

12.40 

21.45 

17.32 

•1417 

22.    8 

23.  i5 

10.    6 

19.45 

17.59 

•1409 

1 

For  the  Horizontal  and  Vertical  Forces,  inc 

reasing  i 

eadings  denote  inc 

reasing  forces. 

Oclobei-  27.  The  greater  part  of  the  V.  I 

\  ph.5tog 

raphic  trace  was  to 

0  faint  for  use. 

(clxxx) 


Indications  of  the  Magnetometehs 


1 

u 

0  g 

Western 
Declina- 
tion. 

1! 

"1 

nil 

11^  e 

nil 

> 

1 
1 

Readings 

of 
Thermo- 

i 

•gH 

Western 
Declina- 
tion. 

"1 

i 

111 

i 

illl 

m 

"1 

Keadings 

Thermo- 
meters. 

11 

11 

Si 

n 

OS 

oct.29 

Oct.29 

Oct.3o 

Oct.  So 

i3.  12 

20.  20.    5 

18.36 

•141S 

12.39 

20.  18.     0 

15.32 

''A"° 

i3.  20 

19.50 

18.57 

•1418 

,12.42 

20.  3o 

i3.  2q 

20.  20 

.9.23 

•1424 

.2.48 

22.45 

i6.    8 

1407 

13.35 

19.  55 

19.46 

•1421 

13.    3 

20.45 

16.32 

'4."3 

14.  l5 

22.    0 

20.  24 

•1410 

10.20 

20.  20 

"'•''*■"■-" 

•4-49 

21.  20 

20.  59 

•1400 

10.  36 

23.  3o 

17.    8 

1417 

14.56 

21.  55 

21.  10 

•.406 

13.42 

22.50 

17.  25 

1415 

i5.  20 

20.    5 

21.58 

•1403 

i3.  5i 

23.    0 

17.33 

1417 

15.41 

20.    0 

22.43 

-1399 

14.16 

19.    0 

17.56 

.398 

i5.  5o 

20.  20 

22.58 

•1394 

14.  29 

12.45 

18.  11 

1409 

1 5.  56 

20.    5 

23.  27 

•1404 

i5.  11 

27.    0 

18.  iq 

1403 

16.14 

21.  10 

23.59 

•io85 

i5.  29 

22.    0 

lS.3q 

1427 

16.  3q 

20.45 

1 5.  40 

21.  10 

18.48 

1418 

17.    6 

22.40 

ji5.5o 

24.    0 

19.     9 

1409 

17.21 

22.    5 

!  15.58 

25.  5o 

19.  25 

1412 

17.43 

25.    0 

ji6.    9 

28.25 

lq.56 

1401 

18.  18 

25.  20 

16.  18 

28.00 

20.    8 

1404 

18.53 

23.  20 

16.  36 

24.50 

20.  56 

1362 

19.    3 

23.    0 

16.58  1       22.55 

21.    5 

1376 

19.  14 

23.  i5 

1 7.  35 

3o.  40 

21.. 33 

i38o 

19.30 

22.55 

18.  10 

43.35 

2  1.56 

I3q5 

20.  II 

25.  10 

iS.  17 

41.45 

22.  17 

1096 

20.  3q 

24.25 

18.24 

41.55 

22.24 

.392 

21.21 

26.45 

18.33 

39.30 

22.32 

1399 

21.42 

25.    5 

18.39 

36.  i5 

22.37 

1391 

22.  20 

24.45 

18.  5o 

36.55 

22.40 

.098 

22.28 

25.  10 

iq.     7 

33.  10 

22.42 

1391 

22.52 

24.00 

iq.  IS 

34.  25 

22.  46 

l3q7 

23.    3 

24.40 

19.58 

26.  10 

22.  5o 

1385 

23.  14 

25.50 

20.  23 

26.    0 

22.55 

•397 

23.34 

29.40 

20.  29 

24.50 

22.57 

1383 

23.48 

3o.  20 

20.  3 J 

24.  5o 

23.     4 

I3q3 

20.59 

28.50 

20.44 

20.  56 

21.  19 

27.45 
26.    0 
31.55 

23.    6 
23.  16 
23.30 

1384 
loq3 
l389 

Oct.  00 

Oct.3o 

Oct.3o 

Oet.3o 

0.    0 

2C.  28.50 

0.    0 

•i385 

0.    0 

•02577 

1.    0 

59-4 

59  •s 

21.24 

29.    0 

20.37 

•1395 

0.  12 

28.  10 

0.47 

•1396 

0.56 

•02597 

3.    0 

60  •, 

60  •o 

21.  28 

29.40 

iS-:i» 

0.  23 

28.20 

I.    2 

•1394 

3.25 

•02663 

9.    0 

59-5 

60  •71 

21.  39 

28.    0 

23.59 

•1393 

0.53 

3i.5o 

1.  10 

•1397 

11.41 

•02628 

21.    0 

57^2 

57-8 

21.55 

3o.    0 

0.58 

3i.    0 

(t) 

11.  55 

•02643 

22.    0 

07-5 

58  •o 

22.    0 

29.    5 

1-    7 

3l.20 

(t) 

2.19 
2.58 

•1398 
•1397 

12.3o 

14.    8 

•02583 
•02578 

23.     0 

57^6 

58^3 

22.    4 
22.    9 

29.30 
28.40 

1.42 

34.  10 

3.40 

•1406 

14.43 

•02023 

22.  20 

29.30 

3.    6 

28.55 

5.  23 

•1412 

15.22 

•02578 

22.  26 

28.40 

3.23 

24.10 

7. 1°: 

•1415 

15.53 

•02026 

*** 

3.47 

24.    0 

8.  3 

•1420 

16.22 

•o?540 

22.41 

28.    0 

4.    9 

20.    0 

10.26 

•1409 

16.55 

•o25i7 

22.45 

28.55 

4.  17 

24.45 

10.  58 

•1415 

18.    7 

•02534 

22.  5i 

27.35 

4.41 

20.20 

11. ,6 

•1407 

.8.54 

•o25o5 

«■»« 

6.13 

23.15 

11.48 

•1407 

19.56 

•02526 

23.  10 

2-.    0 

lo.  18 

22.  20 

12.    8 

•1432 

22.    4 

•o255^ 

23.17 

28.30 

10.34 

20.  40 

12.  26 

•1429 

*3i«- 

23.28 

27.40 

10.47 

20.55 

12.53 

•1404 

23.    5 

•02540 

23.32 

28.  i5 

II.    3 

18.  10 

i3.  23 

•1407 

*** 

23.39 

28.  20 

11.28 

19.  3o 

13.37 

•1417 

23.59 

•02540 

23.41 

28.55 

II. 3q 

20.  45 

14.    2 

•14.6 

'23.52 

28.  10 

11.53 

21.    5 

14.  26 

•1436 

23.55' 

29.    0 

12.     3 

3o.  10 

i5.    6 

•1397 

23.  59 

28.    5 

The 

ndications  are  taken  from  tbe  sheet 

of  the  Photographic  Record,  except  where  an  asterisk  is  attached 

to  the  number,  in  which  instances 

;hey  are  infei-red  from  observation 

made  with  the  telescope  in  the  ancient  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

Deen  generally  in  a  state  of  agitation 

The  Symbol  (f)  denotes  that  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  d 

enotes  that  the  reading  will  apply  equally  wel!  to  a  considerablt 

range  ol  time  near  that  which  is 

■ecorded.     A  brace  denotes  that  at 

this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  c 

lifference  of  the  numbers  included 

jy  the  brace  shows  the  amount  of  tl 

le  displacement. 

AT  THE  "Royal  Observatory,  Greentvich,  in  the  Year  18GG. 
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iji 
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u 
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il 

l-^^ 

'•  ^ 
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l^ 
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-  - 
1 

tion. 

^1 

m 

^1 
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0  = 

!!•  = 

5  1 
7^, 

tion. 

'1 

5s   \il^^ 

3 

m 

.^^Zm 

Oct.  3i 

Oct.  3 1 

Oct.3i 

Oct.3i 

Oct.  3 1 

i 

1 

m 

h     ... 

^       m    1 

h        m     1 

.       O 

20.28.    5 

0.    0 

•1393 

0.  0 

•02540 

0.    0 

58-1 

59°-o 

,14.41 

20.  3o.  5o 

IQ.  12    j 

•I416 

1 

+3 

26.    5 

0.  i3 

•1394 

0.42 

■02537 

1 

0 

58  ^7 

59-7 

14.51 

3o.  5o 

19.38 

•1408 

i  .    lO 

27.  20 

I.    2 

•1402 

1.27 

•02562 

2 

0 

58^8 

597' 

14.58 

31.55 

20.  56 

•1408 

■■49 

25.25 

I.  25 

•1402 

2.25 

•02600 

3 

0 

58^8 

597 

i5.    8 

30.40 

21.  22 

•1404 

2.      8 

28.40 

1.36 

■1404 

3.55 

•02618 

9 

0 

57-9 

5g^2 

i5.  21 

27.    0 

22.37 

•1406 

2.40 

23.     0 

1.47 

■1402 

4.55 

•02672 

0 

57-6 

58^7' 

15.36 

27.15 

22.44 

•1405 

3.  10 

23.55 

(t) 

5.42 

•02656 

21 

0 

57^3 

58  •o 

1.5.49 

29.45 

22.53 

•1409 

3.23 

23.45 

2.    8 

•i38i 

7.46 

■02604 

22 

0 

57  •4|58  -o 

1 15.57 

27.    0 

23.    0 

•1405 

■>.,,?, 

27.    0 

2.39 

•1400 

9-47 

•02540 

23 

0 

57  •5158 -I 

16.    8 

27.    5 

23.37 

•1407 

3.5+ 

24.  10 

3.    6 

•1402 

9.  .56 

•02542 

I16.  i5 

26.    0 

23.59 

■1410 

4.    8 

22.15 

3.20 

•l3q9 

lo.  12 

•02524 

'  16.  29 

26.25 

4.13 

.4.25 

3.35 

■i388 

10.  29 

•02527 

.6.43 

24.    0 

+•  24 

i3.5o 

3.43 

•i3qi 

10.  52 

•02523 

.6.51 

24.    5 

4.40 

16.    0 

4.    3 

•.376 

11.  21 

•02534 

16.  56 

22.  3o 

4.5i 

II. 5o 

4.  17 

•i386 

12.26 

•02497 

17.    5 

23.25 

4.07 

i3.3o 

4.28 

•1378 

12.44 

•02478 

:  17. 20 

22.  3o 

5.    4 
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indications  are  taken  from  the  sheets  of  the  Photograpbic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Sj-mbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol":  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement.  • 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  J86G. 
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h       m 

4.  10 

20.  24.  20 

8.33 

■1413 

,20.   16 

20.  25.  3o 

4.26:1       23.10 

8 

43 

•1424 

20.  28 

24.45 

4.42:        24.55 

8 

07 

•1413 

20.  59 

25.  20 

5.    3 

22.      0 

9 

18 

•1412 

j21.29 

24.45 

5.21 

23.  40 

9 

34 

•1404 

!2l.39 

24.  20 

5.35 

20.  3o 

9 

56 

•1404 

21.  5l 

26.     0 

5.41 

19.55 

10 

18 

•1426 

1,21.58 

25.    0 

5.54 

20.     0 

10 

26 

■1421 

22.    4 

26.00 

6.  II 

17.00 

10 

35 

•1428 

22.  18 

27.50 

6.24 

II 

H 

•i+jg 

22.33 

27.  0 

1 

6.  29 

18.     0 

II 

29 

•1409 

22.39 

26.  0 

6.56 

20.  10 

11 

48 

•1417 

22.44 

26.  20 

7-    I 

20.      0 

1 1 

54 

•1413 

22.  5l 

25.35 

7.  21 

22.      0 

12 

8 

•14.8 

23.  59          26.    5 

\ 

i 

7.33 
7.43 

22.     0 
19.45 

1 2 

23 

18 

•1411 
•1414 

Nov.  4 

Nov.  4 

N0V.4J 

Nov.  4 

7.51 

19.45 

,3 

56 

■1404 

0.    0 

20.  26.    5 

0.    0       -1406 

0.      0    1      -02517 

0.  3o   58  -559-0 

7.58 

16.  40 

'  + 

17 

•1411 

I.    I 

27.30 

I.  12  1    -i  +  io 

I.      7     1      -02546 

5.    0   58-8  59-6 

8.    9 

16.45 

>4 

36 

•1406 

I.  18 

29.40 

1.40       -1405 

I.  41           -02543 

8.    0   58 -057-9 

8.23 

20.     0 

16 

,  J 

•1413 

1.41: 

28.  10 

2.  10 

■1407 

3. 04       -02632 

21.    0   60-662  -i 

8.33 

16.    5 

16 

21 

•1410 

1.59 

28.  20 

2.35 

•1389 

4.57       -02584 

22.    0   60-862-6 

8.53 

21.  55 

16 

5o 

•1421 

2.14 

3o.  3o 

2.5o 

•i38o 

7.  i3       -02563 

23.    0   60-862  -0 

9-  17 

20.  5o 

10 

•1418 

2.36 

27.35 

3.    2 

•'394 

8. 39       -02542 

9.  26          19.40 

17 

28 

•1409 

2.48 

29.  20 

3.14 

•1378 

10.  23       -02535 

9.56          iq.  .5 

18 

6  i    -1403 

2.53 

27.25 

3.23 

•1392 

i3.  55  '    -02580 

lo.    6          16.40 

'9 

•1418 

2.58 

27.30 

3.32 

•1392 

16.24      -02586 

10.20  \       18.    5 

19 

53 

•1+.8 

3.   8: 

25.  5o 

3.56 

•1415 

17.57       -02606 

10.  41  1       27.    0 

20 

53 

•1410 

3.23 

15.40 

4.33 

•1404 

22.    4      -02642 

10.  56          23.  10 

21 

26 

•1411 

3.3o 

i5.    0 

5.18 

•1411 

23.59  i    '"2666 

U.  II    1        24.    0 

21 

53 

•1402 

3.33 

12.  i5 

6.    4 

•1397 

II.  29           21.  25 

22 

53 

•1399 

3.41 

i3.  3o 

6.19 

•1422 

11.53          19.50 

23 

59 

•1406 

4.20: 

27.  10 

6.36 

•1424 

12.    4          20.  20 

4.33 

27.30 

6.  5i 

•1433 

12.  II            IQ.  5o 

4.42 

25.  20 

7.39 

•1407 

12.  20 

21.45 

5.28 

24.  20 

8.32 

•1406 

12.29 

21.  3o 

5.54 

20.  40 

8.56 

•1413 

12.57 

22.50 

6.  12 

10.  10 

9.  II 

•1409 

i3.  17          22.    0 

6.23 

12.55 

9.42 

•1415 

13.28           22.55 

6.32 

11.    5 

10.    2 

•1433 

13.54 

21.55 

7.  II 

19.50 

10.  26 

•1417 

14.30 

24.55 

7.33 

21.  10 

12.    6 

•1402 

14.40 

24.20 

7.06 

21.  10 

14.21 

•1409 

14.51 

25.  3o 

7.51 

22.  10 

14.  5 1 

•1407 

i5.  21 

22.    0 

8.  II 

22.35 

15.23 

•1414 

15.43 

23.     0 

8.26 

20.    5 

15.56 

•1410 

15.54 

22.25 

9.23 

22.  10 

•7-44 

•1409 

16.14 

23.     5 

9.34 

22.  3o 

18.23 

•1414 

16.  21 

24.  20 

9.56 

18.25 

18.43 

•1408 

16.33 

23.  3o 

10.    8 

20.00 

19-    9 

•1410 

16.55 

20.    0 

10.  23 

21.45 

19.06 

■1407 

17.40 

24.  10 

10.  48 

18.25 

20.  26 

•.399 

17.52 

25.  5o 

11.57 

23.25 

20.53 

1.398 

17.59 

25.55 

12.26 

24.40 

21.    3 

•1403 

18.    9 

27.  20 

1 

12.46 

24.  .35 

21.29 

•1098 

18.28 

27.  10 

13.49 

24.55 

22.41 

•1398 

18.34 

26.30 

14.    3 

23.  55 

22.  5i 

•i386 

18.43 

27.25 

14.33 

23.30 

22.58 

•1392 

19.    6 

25.    5 

14.51 

24.20 

23.    3 

■1386 
(t) 

The  indications  are  taken  from  tt 

e  sheet. 

of  the  Photograp 

hie  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  obse 

rvations 

made  with  the  t 

elescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  a 

citation 

The  Symbol  {f 

denotes  that  theregister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a 

time  d 

jnotes  that  the  re 

iding  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes 

hat  at  * 

his  time  the  curve 

of  the  "Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amo 

nn  of  tl 

e  displacement. 

\ 


AT   THE    ROVAL    OnSERVATORY,    GREEXWICn,   IN   THE   YeAR    18G6. 
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J 

M 

Western 
Declina- 

llii 

II  -III 

a 

|l 

Readings 

of 
Thermo- 
meters. 

__! 

■Western 
Declina- 

•HIh 

-1 

s| 

•si 

Readings 

of 
Thermo- 
meters. 

i5 

lri 

h'^.l 

I--2       ,=  '3  =  1 

fcj  •-■ 

leg 

1^  =  1 

S-o 

3°  =  i 

u 

c^  -• 

,_.  ^ 

tion. 

'1 

liM 

'1  m 

0  I 
3 

>  to 

SI 

tion. 

°J 

|i^^ 

°l 

im 

""1 

II 

>  & 

51 

N;'v._4 



Nov.  5 

Nov.  5 

1 

14.56 

20.  26.  00 

7-    7 

20.  22.  3o 

16.  21 

•1412 

If).    7 

27.  25 

7 

25 

23.    0 

16.44 

•1400 

I-,.  27 

•     25.  IC 

7 

36 

17.43 

■14,6 

15.56 

20. 10 

7 

43 

21.  5o 

18.29 

•1400 

16.    9 

26.    0 

7 

58 

22.  30 

iq.  33 

•1409 

16.23 

24.    5 

j 

8 

19 

20.55 

19.56 

•1404 

,6.55 

22.55 

9 

9 

22.     0 

20.  i5 

•1407 

1 7- -9 

25.     0 

9 

37 

18.25 

20.59 

•1400 

17.55 

25.     0 

9 

47 

18.25 

21.39 

•1402 

iS.    q 

24.    5 

9 

54 

18.55 

22.43 

•1400 

18.27 

24.  45 

10 

32 

17.40 

23.     4 

•1404 

lS.4q 

23.  20 

10 

45 

19.    5 

23.59 

•1079 

18.56 

23.  i5 

II 

5 

18.  40 

19.  17 

24.    0 

II 

1 1 

17.00 

iq.  26 

23.45 

1 1 

28 

17.45 

19.38 

24.  10 

1 1 

42 

17.    0 

iq.  56 

23.55 

1 1 

56 

17.    5 

20.     8 

25.     0 

12 

45 

21.20 

20.  29 

24.40 

12 

5g 

23.     0 

20.34 

25.25 

i3 

21 

22.     5 

20.53 

24.  20 

i3 

■39 

22.55 

21.     5 

26.    5 

i3 

5i 

22.  l5 

21.  14 

25.4c 

i3 

57 

2  2.  3o 

21.  21 

26.    0 

H 

6 

21.40 

21.38 

24.00 

114 

27 

22.  30 

21.43 

25.  10 

1  i5 

12 

22.      5 

21.  5o 

24.  i5 

i5 

37 

24.45 

22.     o'. 

26.  10 

i5 

46 

23.  40 

22.23 

26.  20 

16 

•4 

23.  40 

22.41 

27.30 

16 

56 

26.  40 

22.53 

27.    5 

17 

21 

25.40 

23.     4 

27.30 

17 

36 

24.35 

23.  2q 

26.  3o 

18 

0 

20.  3o 

23.39 

27.  10 

18 

20 

24.  5o 

23.43 

27.    0 

18 

33 

24.45 

23.59 

27.50 

18 
•9 

56 
6 

26.    5 
27.30 

Nov.  5 

Nov.  5 

Nov.  5 

Nov.  5 

'9 

26 

26.  20 

0.    0 

20.  27.  5o 

(t) 

0.    0 

02666 

1.    0 

62  -6  63  -o 

•9 

39 

26.55 

0.  23 

26.55 

0.41 

•1409 

0 

fl 

02667 

2 

0 

62  ■o;62  -q 

20 

25.  20 

0.56 

28.45 

1.42 

■1405 

2 

02716 

3 

0 

62  -6  63  -5 

20 

5o 

25.     0 

1.59 

27.  10 

2.    9 

•139. 

6 

41 

02745 

9 

0 

6i-q!63  7 

21 

iq 

26.  3o 

2.  18 

25.  00 

2.41 

•1399 

1 2 

.')0 

02740 

21 

0 

6o-8]62  -6 

22 

8 

25.  5o 

2.26 

25.  40 

3.26 

•1398 

17 

56 

02720 

22 

0 

60 -8 

62-0 

22 

14 

25.  10 

2.36 

24.45 

5.02 

•1411 

20 

40 

02706 

23 

0 

61 -I 

62-1 

22 

38 

25.  20 

2.56 

25.  5o 

6.  11 

•1408 

(t) 

1  "^ 

44 

28.00 

1 

3.  21 

25.55 

6.27 

•1412 

22 

5q 

29.40 

1 

3.55 

23.  3o 

8.    4 

•1412 

120 

16 

29.  i5 

4.  12 

23.55 

8.29 

•1420 

i23 

o3 

00.    5 

4.02 

25.     0 

9.    4 

•1407 

•1408 
•I42I 

|20 

59 

29.55 

5.  25 

5.37 

24.  0 

24.    5 

9-  27 
9.54 

Nov.  6 

Nov.  6 

Nov.  6 

Nov.  6  ; 

6.    I 

22.45 

10.36 

•1406 

0.    0 

20.  29.  55 

0.    0 

•1379 

(t) 

0.    0  ;6i  •I 

62-1 

6.13 

21.0 

11.33 

•1410 

0.  28 

3i.    5 

0.32 

•i385 

0.  55 

•02756 

I.    0    61  •o 

62-1 

6.26: 

21.0 

12.  14 

•1401 

0.48 

3i.  i5 

1.  i5 

•1393 

3.  18 

•02771 

2.    0   61  •! 

62^1 

6.36 

22.55 

12.44 

•1402 

1.  i5 

28.30 

1.27 

•l3q9 

3.  5o 

•02S06 

3.    0   61  -1 

62^1 

6.41 

22.55 

12.56 

•1407 

I.  3o 

3o.    5 

I.  5o 

•I3q6 

4.  11 

■02797 

6.    0   60  •I 

61  -1 

6.55 

23.  10 

15.44 

•1407 

2.25 

27.30 

2.  i3 

■1393 

5.  i3 

•02793 

7.    0   60 -1 

61  •o 

For  the  Horizoi 

itiil  .iml  Vertical  Forces,  i 

icre.ising 

readings  c 

cnote  increasing  forces. 

Greenwich  Obsekvations,  186(3. 


(clxxxvi) 


Indications  of  the  Magnetometers 


si 

Western 

DecUna- 

tion. 

S 
P 

■mi 

m 

ii 
m 

li 

Eeadings 

of 
Thermo- 
meters. 

e 
P 

Western 
Declina- 
tion. 

1! 

u 
^1 

ii 

Readings 

Thermo- 
meters. 

SI 

^1 

OS 

OSIOS 

Nov.  6 

Nov.  6 

Nov.  6 

Nov.  6          1 

Nov.  6 

2.3+ 

20.26.    0 

2.43 

•1400 

6.58 

•02744 

8.    0   6o^2  6i  •! 

22.42 

20.  25.    0 

2.49 

27.25 

3.    9 

•1379 

7.27 

•02738 

9.    0   60^060 -9 

22.56 

27.  5o 

2.57 

27.15 

3.19 

•i385 

8.  10 

•02712 

II.    0 

59  •7  6o^5, 

;23.    8 

26.55 

5.  19 

21.     5 

3.49 

•1397 

II.    8 

•02677 

12.    0 

59  •760^5 

23.59 

29.    0 

20.     0 

25.  20 

3.59 
4-    7 

•1393 
•1395 

11.23 

II. 41 

•02686 
■02663 

I2.30 
21.      0 

597 
59-9 

60  ^5 
60  •s 

J.  ^7 
3.55 

Nov.  7 

Nov.  7 

Nov.  7 

Nov.  7 

4.  i3 

24.00 

4.  14 

•loql 

14.25 

•02672 

22.     0     60  -O 

61  •o 

0.    0 

20.  29.    0 

0.    0 

•1403 

0.    0 

■02665 

0.    0 

60  ^2 

61  -2 

4.28 

26.    5 

4.20 

•I3q2 

21.24 

•02657 

23.     0 

60 -o 

61  •I 

0.  11 

2q.  I5 

I.  16 

•1407 

0.40 

•02663 

I.    0 

59 '9 

61  M 

4.39 

24.    0 

4.  3i 

■I  383 

23.  12 

•02565 

0.  20 

28.  10 

1.34 

•1396 

2.    5 

•02663 

2.    0 

60 -o 

61  •! 

4.45 

24.    0 

4.40 

•1387 

23.59 

•02665 

0.41 

2q.  3o 

1.44 

•1399 

2.25 

•02687 

3.    0 

60  ^7 

61.7 

4.53 

23.     0 

4.52 

•.379 

0.  5i 

28.50 

2.    0 

•1389 

5.5i 

•02703 

9.    0 

59^6 

61 -0 

5.    0 

22.35 

4.  5q 

I.  20: 

29.  55 

2.54 

•1404 

9-44 

•02675 

21.    0 

597 

60  ^3 

5.  12 

24.  7.5 

5.    6 

•i389 

1.36 

2g.    5 

3.  20 

■1403 

10.  14 

•0265o 

22.    0 

597 

60  •! 

5.23 

24.30 

5.39 

•i3q8 

I.  5i 

3o.  i5 

3.29 

•1399 

14.  12 

•02646 

23.    0 

597 

39-9 

5.3i 

25.  3o 

6.19 

•1407 

2.  11 

27.  i5 

4.    3 

•1412 

19.    0 

•02614 

6.27 

22.30 

6.44 

•1409 

2.56 

26.    0 

5.14 

•14.6 

21.36 

•02620 

7-    9 

23.  10 

7-44 

•1406 

3.  II 

26.  5o 

5.56 

•1415 

(t) 

7.33 

22.50 

(t) 

3.  16 

28.  20 

6.  20 

•1408 

7-56 

18.  0 

7.56 

••399 

3.22 

28.  10 

6.35 

•1415 

8.20: 

22.     0 

8.14 

•1410 

3.41 

26.    0 

7.23 

•14.6 

8.3i 

20.     5 

8.35 

•1404 

3.57 

26.    0 

8.38 

•1411 

8.43 

20.  i5 

9.    6 

■1400 

4.  14 

25.  10 

9-23 

•14.2 

8.59 

22.     0 

9.29 

•1417 

i    4-34 

25.  3o 

9.56 

•1433 

9.  26 

21.     0 

9.53 

•1407 

1    4-48 

25.    0 

10.  26 

•1421 

9-36 

19.15 

10.  18 

•1414 

5.24 

24.  20 

10.34 

•1421 

9.53 

ig.  i5 

10.  5i 

•1406 

5.38 

25.  10 

10.  5o 

•1415 

lo.  26I 

20.  10 

10.  57 

•1407 

5.56 

25.  10 

II.  14 

•1410 

10.  5i 

19.  3o 

II.  26 

•1398 

6.21 

21.      5 

11.07 

•1414 

II.    q 

20.    0 

11.35 

•1405 

6.3q: 

23.  5o 

i3.  56 

•1414 

11.26 

26.30 

11.44 

•1402 

6.56 

22.  55 

l5.  5q 

•1419 

II.  37 

26.30 

12.    6 

•1408 

7.  i5 

22.  20 

16.26 

•1415 

1 1 .  5 1 

23.55 

12.56 

•1402 

7.07 

22.55 

16.56 

•1421 

11.56 

24.    0 

i3.    6 

•1410 

i    8.3o 

23.     0 

18.59 

•1426 

12.  23 

23.  3o 

14.    3 

•.406 

1    8.41 

22.25 

20.14 

•1417 

12.47 

24.45 

i5.  14 

•1409 

8.  5q 

22.25 

21.    3 

•1405 

13.26 

23.    0 

15.38 

•1404 

j    9.  II 

21.40 

21.43 

•1406 

14.23 

24.  i5 

17.33 

■1412 

!    9.28 

18.  5o 

(T) 

14.51 

23.  10 

SSi* 

i    9.08 

i3.  10 

I5.IO 

23.  10 

19.27 

•I4II 

9.53 

16.45 

15.43 

25.  3o 

20.33 

•1401 

|io.    8 

16.  i5 

15.53 

25.    0 

20.45 

•1396 

10.  26 

18.    0 

16.  12: 

25.30 

21.    6 

•1397 

10.32 

20.    5 

1 6.  38 

24.55 

:  10.44 

20.  10 

16.  56 

25.  10 

21.  5o 

•1396 

10.58 

21.0 

17.    9 

24.30 

22.41 

•1402 

II.  18 

21.    0 

17.21 

25.     0 

23.    9 

•1400 

12.    4 

23.    0 

17.34 

24.  10 

23.14 

•1405 

12.  II 

24.    5 

17.38 

25.    0 

23.23 

•I40I 

12.  19 

23.  20 

17.58 

24.30 

20.59 

•1403 

13.41 

23.55 

18.    7 

25.    0 

i3.  5i 

23.  20 

18.28 

23.  5o 

14.  i5 

24.    5 

18.36 

24.  10 

I14.  28 

25.    0 

18.  40 

23.     0 

:i4.5i 

24.  10 

19.  21 

23.  3o 

ji5.    6 

27.    0 

20.  10 

22.40 

1 15.23 
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indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace   denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
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by  the  brace  shows  the  amount  of  the  displacement. 
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Dhe  Symbol  :  attached  to  a  time  di 

notes  that  the  reading  will  apply  equ 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186G. 
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The  indications  are  taken  from  the  sheets  of  the  Pliotographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186G. 
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AT  THE   ROTAL  OBSERVATORY,   GREENWICH,   IN   THE   YEAR   1866. 
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ister  has  failed  between  the  preceding  and  followine  readings. 

seen  generally  in  a  state  of  agitation.    The  SjTnbol  (f)  denotes  that  the  reg 

rhe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  cons 

derable  ranse  of  time  near  that  wb;(-li  fa     1 
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ce  was  dislocated,  and  the  difference  of  the  numbers  included    1 
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AT  THE  Royal  Observatort,  Greenwich,  in  the  Year  1866. 


(ccvii) 


•s^l^ 

.3^1, _. 

Readings 

<^ 

<J 

■9 -IS -J 

a! 

si 

Readings 

d 

^  a 

1 

Western 
Declina- 
tion. 

1 

^1 

u 

0  = 

nil 

ii 
11 

0  a 

of 
Thermo- 

Western 
Declina- 

■J. 

IS 

6  1 

ilil 

IS 

"J 

if 

of 
Thermo- 

t% 

if 

eg 

0% 

Dec.io 

Dec.  1 1 

Dec.  11 

Dec.  11 

b         m 

0       /     II 

13.59 

20.  22.    0 

3.26 

20.  26.  40 

7.34 

•1453 

21.  12 

•02182 

.4.25 

21.  20 

3.54 

24.20 

7.50 

•1443 

22.23 

•02180 

14.29 

'     22.  20 

4-    7 

25.  20 

S.  11 

■1421 

(t) 

14.42 

22.  20 

4.23 

25.  i5 

8.41 

•1427 

14.54 

20.  45 

4.34 

24.    0 

8.  53 

•1422 

14-58 

20.  20 

4-54: 

20.  10 

9.38 

■1429 

1 5.    9 

18.25 

4.5g 

18.  5o 

11.25 

•1424 

i5.  32 

20.  25 

5.    8 

19.30 

11.41 

•1434 

i5.  5o 

21.     5 

5.14 

19.    5 

11.57 

•1428 

16.    4 

22.  10 

5.36 

22.  10 

14.30 

•1424 

16.    8 

2,.  45 

5.53 

20.40 

14.55 

•1431 

16.21 

22.00 

6.55 

23.55 

16.43 

•1431 

.6.27 

21.50 

1 

7.    0 

23.  i5 

19.    9 

•1439 

16.44 

21.40 

7.16 

i3.  10 

19.43 

•.432 

16.  56 

22.     5 

i    7-23 

9.    5 

*** 

17.    9 

21.  20 

7-36 

14.25 

20.33 

•1431 

17.  19 

22.     5 

1    7-55 

18.35 

20.  56 

•1437 

17.  27 

21.40 

,    8.  i5 

1 8.    5 

21.26 

•1431 

22.  l5 

8.28 

20.    5 

21.44 

•1433 

18.    9 

22.45 

8.42 

21.50 

2  2.56 

•1427 

IS.  H 

21.45 

8.56 
9.  i3 

20.  45 

21.  10 

23.  10 

23.59 

■1421 
•1429 

IS.  29 

22.25 

*** 

10.  36 

20.  3o 
19.40 

If),     q 

22.     5 

1  11.  17 

19.50 

19.  1 3 

22.50 

111.  36 

22.    5 

19.  27 

22.  20 

11.58 

19.55 

20.    6 

22.55 

12.    7 

20.  i5 

20.  i3 

22.  25 

12.  20 

19.40 

20.  09 

26.     0 

12.32 

20.  3o 

21.  18 

25.45 

12.55 

21.  10 

21.  28 

26.30 

i3.    8 

21.0 

21.41 

25.  25 

13.23 

21.40 

21.48 

25.25 

13.43 

20.  25 

22.    6 

26.50 

14.  11 

20.35 

22.28 

27.  25 

,14- 13: 

22.30 

22.09 

27.  10 

;'i4.32 

23.20 

23.    6 

28.30 

1.4.44 

25.30 

23.  12 

28.  i5 

i5.  25 

21.  20 

23.  21 

28.25 

i5.3i 

21.30 

20.42 

26.25 

15.36 

21.     5 

23.59 

27.45 

16.  56 

17.  6 

23.     0 
22.  l5 

Dec.  1 1 

Dec.  1 1 

Dec.  1 1 

Dec.  11 

0.    0 

20.27.45 

0.    0 

•1425 

0.    0 

•020S8 

0.    0 

52^6 

53-7 

17.  11 

2  2.  40 

0.  20 

27.    0 

1.23 

•1425 

1.45 

•02  125 

1.    0 

54-2 

55  •3! 

17.24 

22.  20 

0.37 

27.  20 

1.39 

•.416 

2.    4 

•02144 

2.    0 

54-6 

55  ^71 

17.53 

22.45 

0.  5o 

26.40 

2.27 

•1425 

4.41 

•02202 

3.    0 

55-1 

55-9 

18.    3 

22.  10 

I.  14 

26.30 

2.55 

•1418 

5.32 

•02209 

9.    0 

55^4 

56-3 

18.53 

22.30 

I.  21 

27.    0 

3.    8 

■'4'9 

7.16 

•02200 

10.  40 

55-5 

56^3 

19.50 

23.55 

..43 

24.40 

3.26 

•14.3 

7.37 

■022l5 

21.    0 

56-1 

57-0 

20.    7 

23.  3o 

1.56 

24.50 

4.    6 

•1423 

8.  i3 

•o2igi 

22.    0 

56^8 

57-3 

20.  21 

23.  40 

2.  10 

23.45 

4..30 

•1423 

8.41 

•02200 

23.    0 

56^7 

57^6 

20.  32 

23.  10 

2.33 

27.  0 

4.56 

•1412 

10.  56 

■02178 

21.  14 

23.    5 

2.40 

26.25 

5.36 

•1429 

11.36 

•02183 

2  1.33 

24.  10 

2.  52 

27.    5 

5.55 

•1424 

11.56 

•02172 

21.49 

23.  40 

2.58 

27.  0 

6.25 

•1430 

14.29 

•02180 

2  1.56 

23.55 

3.17 

28.  20 

7-    9 

•1415 

15.  .4 

•02167 

22.25 

23.  20 

For  the  Iloriz 

ontal  and  Vertical  Forces,  increasing 

readings  d 

;note  in 

ireasing  forces. 

(ccviii) 


Indications  of  the  IMagnetometees 


i 

11 

Western 
Declina- 
tion. 

0  c 

mi 

m 

5  i 

=  11  2 

ilii 

J 
11 

Readings 

of 
Thermo- 
meters. 

1^ 

if 

0  i 

Western 
Declina- 
tion. 

11 

IS 

ii 

a 

1? 

Il 

0  g 

Readings 

of 
Thermo- 
meters. 

=1 

;i 

^  1 

1 

0  awcs 

i 

^t>a 

S 

\2  a 

OS 

i 

S 

1  p,a<s 

1 

^ 

sslsl 

Dec.  1 1 

Dec.  1 2 

h         m 

,. 

22.  32 

20.22.40 

14.56 

20.  20.  25 

22.53 

23.25 

1 5.  i3 

21.55 

23.  lo 

22.25 

1 

15.24 

21. 5o 

23.  H 

22.55 

I 

!          II 

1 5.  32 

22.  3o 

23.51 

22.  3o 

!              ' 

;     ii 

15.40 

20.30 

23.59  1 

22.45 

1 

15.59 
16.  18 
ii6.  58 

21. 5o 
21.  3o 

Dec.  1 2 

Dec.  12 

Dec.  1 2 

Dec.  12 

1 

22!    5 

o.    o| 

20.  22.  45 

0.    0      -1429 

(t) 

0.     0    57  •408  ^2 

117.13 

21.    0 

o.  i6 

22.  5o 

0.26       -1436 

I.    0 

•02247* 

I.    0   58  ^0,59  •o 

17.53 

22.50 

O.  25 

23.55 

3.26 

•1431 

1.26 

•02  25o 

2.    0  :58  -oISq  •o 

.8.    3 

22.30 

I.    9 

24.15 

4.    6 

•1419 

2.57 

•02293 

3.    0  j58  •3;59  -0 

18.53 

22.30 

'•!4')- 

23.    0 

6.25 

•1435 

5.53 

•02323 

9.    0   57  •g  58  -5 

ig.43 

24.30 

i.5i 

23.  20 

6.57 

•1430 

10.54 

•02317 

21.    0  !57-o'58-o 

ig.56 

23.  3o 

I.  57 

22.55 

8.14 

•1428 

11.35 

•02297 

22.    0  '57  -4,58  -4 

20.  23 

23.  i5 

2.  14 

20.40 

8.27 

•1432 

15.52 

•02276 

23.     0 

57-8 

58-7 

20.32 

23.35 

2.  23 

23.  20 

8.49 

•1429 

23.59 

•o23oo 

20.43 

22.55 

2.40 

23.  20 

9.22 

■1428 

21.53 

23.  3o 

2.59 

24.  10 

10.  II 

•1422 

22.23 

24.20 

3.    8 

24.  0 

10.  42 

•1422 

23.42 

22.45 

3.36 

24.15 
25.20 

25.30 

11.  i3 
11.34 

12.  27 

•1436 
•1430 
•1425 

23.59 

23.55 

3.44 
3.58 

Dec.  1 3 

Dec.  1 3 

Dec.  1 3 

Dec.  1 3 

4.    9 

24.25 

13.26 

•1426 

0.    0 

20.  23.  55 

0.    0 

•1431 

0.    0 

•02300 

0.    0   58  '4  og  •o 

4.23 

24.    5 

14.27 

•1432 

I.   6 

24.30 

2.    g 

•1423 

1.22 

•023i8 

I.    0   58-9  5g-6 

4.33 

24.50 

14.54 

•1427 

1.34 

23.  5o 

3.36 

•1421 

2.43 

•02346 

2.    0   58  •6  5g  -2 

4.  44 

24.    5 

1 5.  38 

•1433 

1.56 

24.    5 

3.57 

•1411 

5.    0 

•o236o 

3.    0   58  •S  09  ^5 

4.59 

24.  35 

16.21 

•1428 

2.    4 

23.  3o 

4.14 

•1409 

10.  20 

•02327 

g.    0   57  •5|58  •o 

5.    9 

24.    0 

17.26 

•1435 

2.33 

20.40 

4.51 

•1420 

i3.  i5 

•02288 

11.    0    57 -057  ^2 

5.  14 

24.  10 

17.57 

•1430 

1 

2.41 

23.  10 

4.57 

•1420 

18.43 

•02258 

12.    0   56 -4  56-9 

5.28 

20.  25 

18.33 

■1434 

j 

3.42 

23.  3o 

5.  i3 

•1423 

23.11 

•02207 

21.    0  ;55-o55^4 

5.36 

23.  3o 

19.23 

•1427 

i 

4.    g 

21.  i5 

6.33 

•1421 

23.59 

•02195 

22.    0  :54^9'54^4 

6.    7 

22.45 

21.28 

•1433 

4.  19 

22.    5 

6.57 

•1424 

23.    0 

04  -9  OO  ^21 

6.24 

22.  55 

23.59 

•1431 

4.28 

22.    5 

11.26 

•1424 

6.  5o 

21.50 

4-4+ 

22.  5o 

20.  32 

•1431 

6.56 

22.20 

4.58 

22.  i5 

22.32 

•1428 

7.23 

21.25 

5.    7 

21.55 

23.  12 

•1431 

7.39 

21.55 

; 

5.  i5 

22.  i5 

23.59 

•1431 

8.55 

20.40 

5.33 

22.  i5 

9.24 

20.40 

6.  11 

23.     0 

9.36 

19.00 

6.33 

22.35 

9.50 

ig.  10 

6.42 

21.55 

10.  10 

17.55 

7-    4 

21.30 

10.32 

,9.50 

7.23 

22.    0 

10.41 

20.  10 

1 

9.28 

21.20 

10.48 

19.40 

9.58 

21.45 

10.  59 

19.40 

10.36 

21.    0 

II.    6 

20.  3o 

10.56 

21.30 

11.36 

17.30 

1 

17.16 

22.  10 

11.43 

18.    5 

19.    I 

22.15 

11.53 

17.40 

20.    9 

22.55 

12.43 

20.  20 

20.  18 

22.30 

I2.5I 

20.    5 

'22.26 

1         22.  3o 

13.42 

21.  25 

22.41 

22.55 

13.53 

22.35 

22.56 

1          22.  10 

1    1 

14.20 

20.    0 

22.59 

23.     0 

14.33 
14.48 

19.45 
20.  5o 

23.59 

23.  10 

1 

1 

1 

1 

1         1 

The 

indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 

here  an  asterisk  is 

attached  to  the  number,  in  which  instances 

thev  are  inferred  from  ohservations  made  with  the  telescope  in  the  anci 

3nt  manner.     The 

Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re 

jister  has  failed  bet 

ween  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

mUy  well  to  a  cons 

iderable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  difference  of  the  numbers  included    | 

by  the  brace  shows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G6. 


(ccix) 


i 

s 

■"•3  2  .■ 

<u 

•9-31?: 

i 

Readings 

^ 

J 

•9-11^ 

^ 

■Hlc 

=; 

Readings 

ll 

Western 

IJeclina- 

tion. 

ii 
"1 

It  a 

Ii 

il 

of          j 
Thermo-  j 
meters. 

IS 

Western 
Declina- 
tion. 

IS 

m 

1| 

m 

of 
Thermo- 
meters. 

J  fas 

u 

si 

^  i 

3 

u 

1 

« 

r^ 

0^. 

Dec.  14 

Dec.  14 

Dec.  14! 

Dec.  14 

1 

Dec.  14 

1 

>I             <M 

0       /       /; 

ll      III 

h        in 

0 

0  1 

h        m^ 

0      /       1 

ll       in 

h         in 

h        m 

0     1     0 

0.           0 

20.  23.  10 

0.    0 

•1431 

0.      0 

■02ig5 

0.    0 

55-0 

55-3 

22.      6 

20.  23.    0 

1 

0.      28 

,     23. 45 

0.  32 

•.430 

I.    14 

•022o3 

0 

55-4 

55^8 

22.  10 

22.45 

0.  5q 

23.     0 

0.59 

•1425 

3.27 

•02221 

2 

0 

55-6 

56^1 

22.  26 

23.  10 

1.17 

23.  20 

1.21 

•1427 

5.41 

■02255 

3 

0 

.55-7 

56  ^6 

22.32 

24.    5 

1.06 

22.55 

5.27 

•1429 

7.41 

•C2263 

9 

0 

56-2 

56-8 

22.59 

23.  40 

2.26 

22.  3o 

6.  II 

•1426 

9.44 

•02248 

2 1 

0 

53-5 

54-0 

23.    5 

25.     0 

2.40 

23.    0 

6.  26 

•1422 

14.    II 

•02196 

22 

0 

53-9 

54-1 

23.  12 

25.  10 

2.5l 

22.45 

6.56 

•1418 

•02153 

23 

0 

54-1 

54-6 

23.23 

23.55 

4.    6 

23.    0 

7.28 

•1426 

22!  25 

•0208S 

23.32 

25.  5o 

4.23 

22.      0 

7.56 

•1421 

23.42 

•02093 

23.36 

26.    0 

4.41 

22.45 

8.55 

•1421 

(t) 

123.41 

27.  10 

fi.  26 

21.  55 

9.23 

•1426 

23.44 

26.    5 

5.  47 

22.25 

q.36 

•1423 

23.55 

26.    0 

1 

6.    7 
6.26 

22.  25 
20.45 

13.32 

•1422 

23.59 

27.45 

14.    8 

•1429 

6.  3g 

20.55 

i5.  12 

•1425 

Dec.i5 

Dec.  1 5 

Dec.i5 

Dec.iS 

1 

6.  01 

iq.  3o 

16.    9 

•1426 

0.    0 

20.27.45 

0.    0 

•1433 

(t) 

0.    0 

54^5  55-o 

6.58 

19.25 

17.28 

•1433 

0.  12 

25.00 

0.  18 

•1429 

0.  55 

•02157 

1.    0 

55  -0  55  -5 

7.  1 1 

17.40 

21.    0 

•1437 

1   0.  i5 

26.    0 

0.35 

•1429 

5.32 

•02203 

2.3o 

55  •o'55  •S 

7.3q 

21.   ID 

21.    8 

•1445 

0.21 

25.25 

0.54 

•1421 

10.  25 

■02180 

3.    0 

55  -o  55  -8 

7.56 

20.55 

21.  27 

•1439 

'    0.36 

26.    5 

1.    4 

•1420 

19.  i5 

•02125 

9.    0 

54 -9  55 -7 

S.  i5 

21.55 

21.38 

•1442 

0.41 

25.  5o 

I.  14 

•1419 

23.59 

•02083 

21.45 

53-6!54^i 

S.43 

21.  20 

22.38 

•1428 

i    0.56 

27.50 

1.54 

•1424 

S.  53 

21.45 

22.59 

1.38 

26.    0 

2.    0 

•1430 

.).    8 

21.     5 

23.59 

•1433 

1.45 

24.45 

2.  i3 

•1428 

;,.  26 

21.      5 

;  1.57 

25.  3o 

2.32 

•1433 

9.38 

20.  20 

1  2. 11: 

23.55 

2.53 

•1429 

9.56 

21.     5 

2.26 

25.    5 

3.  10 

•1431 

10.    8 

20.40 

2.41 

25.    5 

3.14 

•H^8 

10.  23 

20.40 

2.56 

23.  3o 

10.28 

21.0 

3.    7 

24.  10 

3.35 

•1431 

10.  39 

20.  25 

3.  11 

22.    0 

3.53 

•1424 

10.47 

20.  45 

3.  i3 

24.    5 

4.  11 

•1429 

12.  21 

21.35 

3.18 

23.    0 

4-47 

•1421 

12.33 

22.  10 

3.2  1 

23.  5o 

•1423 

12.41 

21.40 

3.26 

23.  5o 

5^29 

•(414 

i3.    6 

21.45 

3.33 

22.55 

5.56 

•1422 

i3.  20 

22.40 

3.53 

24.  10 

7.16 

•1427 

13.36 

22.    0 

3.58 

23.  5o 

7.36 

•1422 

13.47 

22.55 

4.24 

26.45 

7.50 

•1425 

14.    4 

22.55 

4.37 

26.  40 

8.    9 

•1420 

14.32 

21.    0 

4.  5g 

25.  20 

8.  19 

■1421 

i5.    8 

21. 5o 

5.23 

22.     5 

8.  52 

•1424 

15.27 

22.  i5 

5.30 

2  1.  5o 

8.59 

•1421 

15.56 

22.    5 

5.41 

20.55 

•1426 

16.    9 

21.30 

5.56 

20.     0 

10.  17 

•1423 

16.  22 

22.  20 

6.    3 

20.  10 

10.  27 

■1426 

16.26 

22.    0 

6.14 

19.50 

10.  33 

•1423 

16.  3i 

22.45 

6.37 

21.  20 

10.44 

•1426 

16.  54 

21.55 

6.4. 

21.  20 

1 1.    9 

•1420 

19.42 

2 1 .  55 

6.53 

22.45 

11.24 

'It'i 

20.33 

21.  10 

7.  i3 

22.   l5 

20.55 

21.  25 

7.23 

22.45 

14.    7 

•1420 

20.59 

20.35 

7.38 

22.     0 

14.  iS 

•1426 

2  1.32 

23.    5 

7-46 

22.  l5 

14.  27 

•1423 

j 

21.39 

22.45 

7.56 

22.     5 

14.40 

•1427 

21.. ^3 

23.35 

7.59 

22.35 

14.43 

•1424 

21.59 

22.25 

jB.37 

20.  40 

i5.    0 

•1429 

i 

For  tl 

le  Horizontal  .and  Ycrlical  Forces,  ii 

creasing 

readings  t 

enotc  in 

creasing  forces. 

UUEENWICII   ObSKRVATIONS,    lyGU. 


(ccx) 


Indications  of  the  Magnetometers 


if 
p 

"J 

Western 
Declina- 
tion. 

i 

illl 

mi 

3? 
II 

<5 

"Mi 
mi 

S 

II 
'1 

Readings 

of 
Thermo- 
meters. 

1! 

Western 
Declina- 
tion. 

i 

^  2 

iii 

i 
'1 

mi 

i 

•g'H 

Vs. 

'1 

Beadings 

of 
Thermo- 

il 

il 

OS 

Dec.  1 5 

Dec.i5 

Dec.  1 6 

Dec.  1 6 

Dec.  1 6 

Deci6 

li         m 

0       /       // 

h       m 

h       m 

h       ni 

0 

0 

h       m 

0      /       // 

b     .1. 

h       m 

h        m 

0 

0 

8.55 

20.  21.  55 

15.26 

•1425 

0.   14 

20.  24.  40 

1.  23 

•1431 

2.54 

•02100 

22.      0 

51^7 

52-4 

9-58 

20.  5o 

15.41 

•1428 

0.  25 

25.45 

1.59 

•1439 

3.  i3 

•02117 

23.     0 

51^7 

52^4 

lo.  26 

21. 3o 

15.54 

•1425 

0.32 

24.40 

2.5o 

•1427 

3.53 

•02106 

10.34 

20.55 

.7.16 

•1429 

0.53 

26.  40 

3.  10 

•1437 

4.39 

•02145 

10.55 

21.45 

17.26 

•1424 

I.   0 

25.  45 

Z.ii 

•1426 

6.  29 

•02137 

II.  12 

20.  3o 

.7.54 

•143. 

I.  i3 

26.  10 

3.52 

•1406 

8.    6 

•02  141 

11.  21 

21.  20 

17.59 

•1427 

1.33 

25.  20 

4.34 

■1426 

9.33 

•02  125 

12.  22 

21.  10 

18.  3o 

•1431 

1.49 

27.40 

5.    6 

•1425 

(t) 

12.44 

20.    0 

i8.5o 

•1435 

1.58 

27.   10 

5.  i3 

•1429 

12.24 

■02084 

13.26 

20.  10 

20.  09 

•1437 

2.  11 

26.55 

5.27 

•1423 

12.45 

•02070 

14.    I 

21.0 

20.48 

•1431 

2.  23 

27.30 

6.    2 

•1427 

14.21 

•02044 

14.    9 

20.  5o 

*** 

2.48 

20.  30 

6.  18 

•1432 

■02006 

.4.15 

22.    5 

21.    4 

•1440 

2.56 

25.  5o 

6.33 

■1419 

23^59 

•02000 

14.33 

21.40 

21.  26 

•1440 

3.    3 

25.  i5 

6.43 

■1427 

14.44 

20.  5o 

21.44 

•1437 

3.  19 

3o.  10 

6.56 

•1422 

i5.  12 

21.    5 

23.59 

■1432 

3.26 

29.30 

7.    6 

■1423 

I5.2I 

20.25 

3.34 

3o.    5 

7.  i3 

•1416 

15.52 

21.    0 

4.    6 

19.  5o 

7.33 

•1424 

16.  10 

22.25 

4.  11 

19.40 

7-49 

•1424 

16.21 

22.      0 

4.  17 

18.    0 

7.57 

•1431 

16.26 

22.  25 

4.27 

17.55 

8.    9  1    -1430 

16.43 

21.25 

4.44 

25.  20 

8.  16 

•1426 

17.10 

22.     0 

4.54 

25.  i5 

8.43 

•1427 

17.23 

22.  3o 

;  5.   6 

27.    0 

9.    6 

•1415 

17.29 

21.25 

5.19 

29.30 

9.32 

•1421 

17.41 

21.55 

5.26 

28.    5 

9-41 

•1417 

,7.52 

21.  20 

*** 

9.  46 

•1421 

17.56 

22.  10 

6.    6 

24.15 

9.55 

•1417 

18.    3 

^*«° 

6.    9 
6.14 

23.  20 
23.  20 

10.  11 

10.42 

•1418 
■1432 

18.55 

20.45 

6.26 

25.  10 

•1403 

19.    4 

21.45 

1    6.39 

23.  3o 

II. 41 

•1405 

19.28 

21.35 

!    6.48 

23.35 

12.32 

•1428 

19.42 

22.  10 

1    6.59 

21.40 

12.47 

•1417 

19.53 

21.55 

7-    9 

22.  40 

i3.  14 

•1426 

20.    0 

22.  20 

7.  i3 

22.  10 

13.25 

•1421 

20.  3o 

21.45 

7.28 

18.    0 

20.40 

22.15 

7.  41 

17.  10 

14.    8 

•1427 

20.49 

21.25 

7.50 

18.  10 

14.27 

•1419 

20.  54 

21.     0 

7.56 

18.  15 

14.  09 

•1424 

20.  58 

21.40 

21.  10 

15.26 

•1424 

21.    6 

21. 5o 

8:26 

21.40 

15.29 

•1418 

21.  14 

21.  l5 

8.33 

19.15 

15.41 

•1426 

21.23 

22.  10 

8.42 

19.  10 

16.  29 

•1426 

21.32 

22.30 

9-    9 
9-  14 

14.50 
i5.  20 

16.35 
16.44 

•1421 
■1426 

21.59 

21.50 

9.18 

15.20 

16.  56 

•1423 

22.14 

22.45 

9.  26 

16.  5o 

17.    q 

22.33 

22.  20 

(   9- 4-3 

18.35 

17.53 

•1427 

22.55 

24.  10 

10.  26 

18.25 

18.    8 

•1431 

23.14 

23.35 

10.  28 

17.20 

18.  18 

•1429 

23.55 

24.15 

10.  4,1 

18.4. 

•1436 

23.59 

25.    0 

10.48 
,10.58 

11.  14 

20.    0 

18.56 

•H29 

Dec.  16 

Dee.  1 6 

Dec.  16 

Dec.  16 

20.  40 
16.    5 

19.32 

•1417 

0.    0 

2C.  25.     0 

0.    0 

•1432 

0.    0 

•o2o83 

1.    0 

53-9 

54-1 

ill. 28 

,7.    5 

19.43 

•1420 

*** 

0.  23 

•1434 

0.47 

•02080 

8.3o 

53-2 

54-0 

11.41 

i5.    0 

19.58 

■1424 

0.    8 

25.     0 

0.35 

•1430 

2.  u 

•C2II8 

21.    0 

51-7 

52-3 

jl2.     9 

19.40 

20.    6 

•1430 

I 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  t 

v'here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

lent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  re 

pster  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  diiference  of  the  numbers  included 

■yy  the  brae 

e  shows 

the  amo 

ant  of  tl 

e  displace 

ment. 

\ 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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hey  are  inferred  from  observations  made  with   the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

rhe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diiFerence  of  the  numbers  included 

jy  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  E.OYAL  OBSERVATORY,   GREENWICH,   IN  THE   YeAR   18GG. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 
been  generally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  re 

ent  manner.     The  Symbol  **•  denotes  that  the  magnet  has 

gister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 
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uliciitions  are  taken  from  the  slieets  of  the  Phntographie  Eecord,  except  where  an  asterisk  is  attached  to  the  n 

imber,  in  which  instances 

t 

ley  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  det 

lotes  that  the  magnet  has 

1 

een  jrenerally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  precedin 

g  and  following  readings. 

1 

"he  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of 

time  near  that  which  is 

1 
b 

ecorded.     A  brace  denotes  that  at  this  time  tlie  curve  of  the  Vertical  Force  was  dislocated,  and  the  difrerenc€ 
y  the  brace  shows  the  amount  of  the  displacement. 

of  the  numbers  included 
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23.     0 

0.    0 

20.  24.     0 

0.    0 

•1427 

0.    0 

•02245 

1.    0   54-0 

55^0 

20.  38 

23.20 

0.  i5 

24.     0 

1.28 

■1428 

2.44 

•02223 

8.  3o  154  •o 

54^6 

20.53 

24.  0 

1   0.35 

24.35 

2.  i3 

•1421 

5.  II 

•02228 

21.    0 

5i  -2 

52^1 

20.  59 

23.25 

*** 

4.  10 

•1420 

9.    0 

•02197 

22.    0 

52-3 

53^4 

21.  25 

25.  20 

1.20 

24.25 

5.    3 

•1427 

11.58 

•02182 

23.    0 

52-3 

53-3 

21.43 

24.25 

1.43 

23.  3o 

6.    9 

■1424 

19.41 

•02097 

21.58 

25.20 

3.36 

22.30 

8.39 

•1429 

22.32 

•02076 

22.  10 

24.30 

3.5i 

22.  5o 

11.44 

•.423 

23.  59 

•02076 

22.39 

25.  5o 

3.58 

21.  20 

12.21 

•1433 

23.59 

25.  40 

4.    8 
4.17 

21.  20 

19.45 

12.50 
i3.  u 

•1423 
•1422 

Dec.  29 

Dec.  29 

Dec.  29 

Dec.  29 

4.38 

20.  20 

.3.37 

■1425 

0.    0 

20.  25.  40 

0.    0 

•1423 

0.    0 

•02278 

0.    0 

56-8 

57-0 

4.56 

21.55 

15.28 

•.426 

0.18 

25.     0 

1.44 

•1424 

1.39 

•02340 

1.    0 

56-8 

57^2 

5.    6 

21.55 

18.    5 

•1432 

0.35 

25.  20 

2.  18 

•1419 

3.14 

•02343 

2.    0 

56^4 

57-0 

5.26 

22.  i5 

.9.    3 

•.428 

0.  56 

24.10 

3.    5 

•1426 

6.26 

•02395 

3.    0 

56-1 

57^2 

6.17 

22.    5 

20.  11 

•.433 

I.  26 

23.40 

3.25 

•1423 

10.  20 

•02420 

9.    0 

57-8 

59  •o 

6.39 

22.  3o 

21.    6 

•1425 

2.    3 

23.  10 

3.48 

•1428 

21.  18 

•02297 

21.    0 

54 '9 

55^4 

1 10.  59 

20.55 

21.  21 

•1423 

2.  12 

22.  l5 

4.41 

•1420 

23.  59 

•02240 

jii.  12 

20.  i5 

21.33 

•1427 

2.56 

21. 3o 

6.  29 

•1426 

III. 41 

21.    0 

21.59 

•1422 

3.  20 

23.     0 

.1.54 

•1417 

ill. 57: 

19.    0 

22.15 

•1429 

3.49 

23.    0 

12.  23 

•.423 

12.26 

20.  1 5 

23.59 

•.430 

4.16 

23.  5o 

12.56 

■1418 

:i2.39 

19.50 

4.  24 

23.  20 

i3.    8 

•1424 

i3.    8 

21.  20 

4-36 

23.  40 

14.14 

•1417 

i3.  21 

21.  3o 

4-48 

23.     0 

15.21 

•1420 

13.26 

22.  20 

5.    7 

23.50 

18.28 

•1432 

13.56 

21.    5 

5.29 

23.     0 

20.  57 

•1427 

14.35 

21.    0 

5.43 

23.  10 

23.59 

•1427 

i5.  55 

21.  20 

5.56 

22.45 

16.  18 

20.  45 

6.14 

23.    5 

18.37 

21.55 

9.58 

21.30 

.9.    5 

21. 5o 

10.24 

22.     0 

19.16 

22.  5o 

10.39 

20.  3o 

19.36 

23.    0 

11.    6 

21.  3o 

20.32 

21. 5o 

11.44 

21.      5 

"20.41 

21.     5 

12.    2 

23.    0 

20.  54 

21.30 

12.53 

21.  20 

21.     6 

20.  5o 

i3.    6 

20.    5 

21.   16 

20.  5o 

i3.  20 

21.  25 

21.29 

21.20 

13.43 

20.  3o 

21.53 

21.  10 

Ti,e 

indications 

are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is 

attached  to  the  n 

umber,  in  which  instances 

they  are  in 

ferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     Th 

3  Symbol  ***  de 

notes  that  the  magnet  has 

been  gener 

illy  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  beti 

veen  the  precedi 

]g  and  following  readings. 

The  Symb 

■A  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  cons 

iderable  range  0 

f  time  near  that  which  is 

recorded. 

A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated, 

and  the  differenc 

e  of  the  numbers  included 

by  the  brae 

e  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1806. 


(ccxix) 


J 

i 

Western 
Declina- 

a 

1^- 

i 

ii 

mi 

tm 

Is 

0)  'o 

Readings 

of 
Thermo- 

0 

Western 
Declina- 
tion. 

ft 

III 

1! 

c  a 

Sill 

4 

il 

1 

Readings 

Thermo- 
meters. 

2co 
0  a 

OS 

u 

ii 

Dec.3o 

1 

Dec.3i 

Dec.  3 1 

b       m 

0       /       // 

h       m 

h        m 

h       m           0 

0 

0      /      // 

h         m 

h            >D 

g 

22.     O 

20.  20.  25 

6.58 

20.16.55 

20.  38 

•1429 

22.  l6' 

23.  25 

7-    9 

i5.    0 

22.  26 

•1427 

23.23 

22.      0 

7-  19 

12.  10 

22.43 

•1429 

23.59 

22.55 

1 

7.37 

17.    5 

23.59 

•1430 

Dec.  3 1 

Dec.  3 1 

j 

Dec.  3 1 

i 

7.41 
7.56 

17.    5 
19.20 

0.     O    120.  22.  55 

0.    0 

•.430 

0 

0   52 -6  53 -61 

8.    3 

19.30 

0.  i5 

23.35 

2.    5 

•1430 

I 

0    53  -2  54  -0 

8.26 

21. 5o 

0.  40 

23.35 

2.33 

•1427 

2 

0   53-0  54-0 

I    8.39 

20.45 

0.55 

25.     0 

3.  3q 

•1429 

3 

0    53  -2  54  -2 

g.  10 

20.    0 

I.  iq 

24.  0 

3.56 

•.426 

4 

0    53 -o  54-0 

II.  II 

21.  3o 

1.28 

25.  10 

5.  12 

•1428 

9 

0    53  •054-0' 

12.59 

21.    0 

j 

1.52 

24.    5 

5.49 

•1425 

21 

0    52 -1,53 -2 

13.21 

21.  10 

2.    2 

24.40 

6.28 

•1428 

22 

0 

5i  •8  52-8! 

13.44 

23.  10 

2.    9 

24.    5 

6.43 

•.4.4 

1 

23 

0 

5i  -8,52 -8; 

.4.36 

20.  20 

1 

2.29 

24.    5 

7-  17 

•1429 

■ 

1 5.  27 

21.40 

*** 

7.29 

•1421 

16.30 

21.30 

3.18 

22.  25 

7.43 

•1422 

18.29 

22.     0 

3.59 

23.    0 

8.    6 

•1429 

18.44 

21.45 

4.26 

22.10 

8.22 

•1424 

20.  29 

21.45 

4.39 

22.45 

9.  14 

•.425 

21.  12 

22.     0 

5.    8 

22.      5 

12.56 

•1429 

21.53 

23.25 

5.3q 

22.45 

13.32 

•1436 

22.  29 

23.35 

6.    6 

2  1.  3o 

14.18 

•1429 

22.32 

25.25 

6.38 

22.  40 

18.36 

•.432 

23.59 

25.  3o 

For  tl 

18  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 

December  3 1.  The  Ve 

rtical  Fo 

rce  Magnet  was  removed  from  the  agate  planes,  and  its 

time  of  vibration  in  the  horizontal  plane  was 

redetermined. 

£ 

(ccxx) 


Approximate  Mean  Monthly  Declination. 


Table  showing  the  Approximate  Mean  Moxthly  Declination,  at  the  Royal  Observatory,  Greenwich, 

ill  tlie  Year  iS66. 


January. . 
February. 
March  . . . 
April . . . . , 

May 

June 

July 

August  . , 
September. 
October . . . 
Xovember  , 
December  . 

Mean  . 


i.23 

7 

32. 

56 

3i. 

44- 

32 

i3 

3o. 

35 

2S. 

47 

26 

16 

25 

i3 

2o. 

39 

23 

38 

22 

56 

22 

22 

20.27.47 


ROYAL  OBSERVATORY,   GREENWICH. 


RESULTS 


OBSERVATIONS 


MAGNETIC    DIP. 


1866. 


(ccxxii) 


Observations  of  the  Magnetic  Dip, 


Magnetic  Dip,  observed  at  the  Eoyal  Observatory,  Greenwich,  in  the  Year  1866. 

Day  and 

Length 

Day  and 

Length 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observe! 

1866. 

Needle. 

1866. 

Needle. 

d      h 

0      ,     „ 

d      h 

0       ,     „ 

January       4.    2 

C2 

6  inches 

68.    1.48 

N 

June           1 5.    2 

Di 

•3  inches 

68,    0.45 

N 

4.    2 

D2 

3      „ 

68.    5.    6 

N 

22.    2 

B  I 

9      » 

67.59.  17 

N 

19.    0 

B  I 

9      „ 

68.    0.  20 

N 

19.     I 

B2 

9     » 

68.    0.  5i 

N 

July              2.18 

B  I 

9      » 

67.58.23 

N 

25.    2 

D  I 

3      „ 

68.    5.34 

N 

2.  19 

Di 

68.    0.42 

N 

2g.    0 

C  I 

6      „ 

68.    2.18 

N 

9.  22 

0  2 

6      ',', 

68.    1.20 

A  II 

29.     I 

C  2 

6      „ 

68.    5.55 

N 

B  I 

9      " 

68.    0.18 

N 

29.    2 

Di 

3     „ 

68.    3.46 

N 

11.23 

B  2 

9     " 

67.57.50 

N 

12.     0 

C  I 

6      „ 

68.    2.  22 

N 

February     8.    i 

Ci 

6      „ 

68.    3.44 

N 

20.      2 

02 

6     „ 

67.59.38 

N 

8.    2 

S' 

6      „ 

68.    4.24 

N 

25.     2 

D2 

3      „ 

68.    0.    4 

N 

19.     I 

Di 

3      „ 

68.    2.3q 

N 

28.     0 

D  I 

3      „ 

68.    0.21 

N 

24.    2 

D2 

3     „ 

68.    7.    I 

N 

27.  22 

Bi 

9      .. 

68.    I.  20 

N 

August        7.    0 

0  I 

6      „ 

68.    2.    3 

N 

27.23 

B2 

9      „ 

68.    2.    3 

N 

7.    2 

O2 

6      „ 

68.    4.40 

N 

28.    2 

D2 

3      „ 

68.    I.  21 

N 

14.    2 

Di 

3 

68.    3.36 

N 

l5.     I 

Di 

3 

68.    1.48 

N 

March          7.    0 

C  I 

6     „ 

68.    3.    3 

N 

i5.    2 

D2 

3      " 

68.    3.  11 

N 

7-    « 

B  1 

9     >. 

68.    5.36 

N 

23.    2 

0  I 

6      ',', 

67.  59.  46 

N 

i5.    2 

Di 

3      „ 

68.    2.  14 

N 

27.23 

B  I 

9      " 

67.59.27 

N 

22.    0 

D2 

3      „ 

68.    5.24 

N 

28.    2 

B2 

9     " 

67.  59.  46 

N 

22.    2 

C  I 

6      „ 

68.    1.58 

N 

3i.    I 

D2 

3      ,. 

67.  59.  25 

N 

22.23 

Di 

3      „ 

68.    3.  17 

N 

3i.    2 

02 

6      „ 

68.    0.  i3 

N 

23.    0 

D2 

3 

68.    0.  26 

N 

23.      I 

D3 

3      I', 

68.    7.14 

N 

September  6.   3 

Di 

3      „ 

68.    1.24 

N 

28.  23 

C2 

6      „ 

68.    2.55 

N 

11.    2 

D2 

3      „ 

68.    1.53 

N 

29.      2 

B2 

9        r. 

68.    0.41 

N 

14.    I 

Di 

3     „ 

68.    1.49 

N 

29.      2 

D2 

3      „ 

68.    5.5o 

■    N 

14.    2 

D2 

3      „ 

68.    1.39 

N 

19.    2 

0  I 

6     „ 

67.58.  29 

N 

April           1 0.     I 

Bi 

9      » 

67.59.  24 

N 

27.    2 

B  I 

9     " 

67.  59.  53 

N 

10.    2 

Di 

3      „ 

68.    3.    6 

N 

28.    I 

B2 

q     ,. 

68.    1.23 

N 

14.    2 

D2 

3      „ 

67.  55.  5o 

N 

28.    2 

O2 

6     „ 

68.    1.48 

N 

18.    2 

B2 

9      » 

68.    1.32 

N 

19.    2 

D  I 

3      „ 

68.    0.56 

N 

October        8.    2 

Di 

3     „ 

68.    I.  18 

N 

24.    2 

D2 

3      „ 

68.    I.    8 

N 

i3.    3 

B  I 

9      „ 

67.59.58 

N 

24.  23 

C  1 

6      ,, 

68.    0.  5i 

N 

i3.    4 

Oi 

6      „ 

68.    0.28 

N 

25.     0 

02 

6      „ 

67.57.    I 

N 

24.    3 

D2 

3      „ 

67.58.58 

N 

25.      1 

Bi 

9      >. 

68.    1.32 

N 

3o.  22 

B2 

9      5. 

68.    2.35 

N 

3o.  23 

B  I 

9      " 

68.    2.  i5 

N 

May             9.    , 

Di 

3      „ 

68.    2.24 

N 

3i.    3 

O2 

6     „ 

68.    2.43 

N 

9.    2 

D2 

3      „ 

67.56.  19 

N 

16.  2 
16.23 

17.  0 
17.    I 
17.    2 
19.    I 
19.    2 

02 

Oi 

02 

Bi 
B2 
Di 
D2 

6      „ 
6      „ 
6     „ 

9      „ 
9      „ 

68.    3.32 
6y.  59.  43 

67.  59.  53 
67.58.25 
67.58.42 

68.  2.46 
68.    2.  12 

N 
N 
N 

N 
N 
N 
N 

November   6.    2 
9.    0 

4:1 

26.  22 
26.23 

0  I 
O2 
D  I 
D2 
B  I 
0  I 

6     „ 
6      ,. 
3      „ 
3      „ 
9      » 
6     „ 

68.    2.27 
68.    1.52 
68.    1.25 
68.    1.  16 
67.56.25 
67.  58.  34 

N 
N 
N 
N 
N 
N 

21.    2 

29.  23 

Oi 
Di 

6     " 
3      „ 

68.    4.36 
67.59.14 

N 
N 

29.   2 
29.  22 

29.  23 

0  2 
O2 
B2 

6     „ 
6     „ 

9      >> 

68.    4.53 
68.    5.  i3 
68.    1.19 

N  ■ 
N 
N 

June             7.  23 

D2 

3      „ 

68.    2.49 

N 

3o.    3 

B  I 

9      " 

68.    0.48 

N 

14.    2 

D  I 

3      „ 

68.    2.34 

N 

14.  22 

Oi 

6      „ 

67.58.47 

N 

December    7.    2 

Di 

3      ., 

68.    3.52 

N 

14.23 

O2 

6      „ 

68.    0.17 

N 

13.22 

D  I 

3      „ 

68.    0.59 

N 

i5.    0 

03 

6      „ 

68.    2.    2 

N 

13.23 

D2 

3      „ 

67.  59.  52 

N 

i5.    0 

D3 

3      „ 

67.53.    0 

N 

19.    0 

0  I 

6      „ 

67.58.  22 

N 

i5.    I 

D2 

3     „ 

67.57.32 

N 

19.    I 

O2 

6      „ 

68.    3.  i5 

N 

The  initials 

N  and  A  H  are  the 

seofMi-.-W 

.  C.  Nash  and  Mr.  A.  H 

arding  respectively. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S66. 


(ccxxiii) 


Mo>f THLT  Means  of  Magnetic  Dips  at  the  Royal  Observatort,  Greenwich,  in  the  Tear  1 866. 


January  ." 
February  , 
March  . . 
April   ..., 

May 

, June  

July 

August . . . 
September 
October  . . 
November 
December  . 

Means 


Number 

of 

Observations. 


0.  20 

1.  20 
5.36 
0.28 

58.25 
59.17 
5g.  20 
59.27 
59.  55 
I.  6 
58.37 


0.5 1 
2.    3 

o.  41 

1.32 

58.42 

57.50 
5g.  46 

1.23 

2.35 
I-  19/ 


Number 

of 

Observation! 


2.  18 
3.44 
2.  3o 
o.  5i 
2.  10 

58.47 
2.  22 
o.  55 

58.  29 
o.  28 
o.  00 

58.22 


Number 

of 

Observations. 


Number 

of 

Observations. 


(68 


Sum 
i5 


(68.    o.  3o) 


Sum 
16 


C  3,  Number 

6-inch  Needle,  of 

loaded.  Observations. 


15  I, 

3-inch  Needle. 


Number 

of 

Observations. 


3-inch  Needle. 


r>3- 

-inch  Needle, 
loaded. 


Number 

of 

ObservatioDs. 


January  . . 
February   . 

March 

April 

May 

June 

July 

Augu.st . . . 
September 
October  . . 
November 
December 


4.40 
2.  39 
2.46 
2.  I 
I.  28 
I.  40 

0.  32 

2.42 

1.36 

1.  18 

1.  25 

2.  25 


68.  5.  6 
68.  4.  1 1 
68.  3.53 
67.  58.  29 

67.  59.  16 

68.  o.  10 
68.  o.  4 
68.  I.  18 
68.  1.46 
67.58.58 
68.  I.  16 
67.  59.  02 


Means 


I.  22 


For  this  table  the  monthly  means  have  been  formed  without  reference  to  the  hour  at  which  the  observation  wa.s  made  on  each  day,  as  in  preceding  years  no 

certain  difference  was  found  between  observations  taken  at  21''  and  at  ^''. 
In  combining  the  monthly  results,  to  form  Hie  annual  means,  weights  have  been  given  proportional  to  the  number  of  observations. 
The  means  in  brackets  have  been  found  by  applying  to  the  mean  of  the  ob.served  results  a  correction  deduced  by  taking  the  difference  between  the  moan 

result  for  the  same  months  and  that  of  the  whole  year,  as  given  by  the  Needles  which  were  observed  throughout  the  year. 


(ccxxiv) 


Yearly  Means  of  Magxetic  Dips. 


Yearlt  Means  of  Magnetic  Dips  for  each  of  tho  Needles,  and  GenepwVl  Mean  for  the  Year  1866. 


Lengths  of  the 

several 
Seta  of  Needles. 


g-incli  Needles < 


6-inch  Needles  , 


3-inch  Needles 


■I 


Bi 

B2 

C  I 
C2 

Di 
D2 


Number  of 

Observations 

with  each 

NeeJle. 


Mean  Yearly  Dip 

from 

Observations  with 

each  Needle. 


68. 

0.  10 

68. 

o.3o 

68. 

I.    6 

68. 

2.  18 

68. 

2-    7 

68. 

I.  22 

Mean  Yearly  Dij 

from  each 

Set  of  Needles. 


63.    1.45 


Mean  Yearly  Di| 

from  all  the 
Sets  of  Needles. 


ROYAL  OBSERVATORY,   GREENWICH. 


OBSERVATIONS 


DEFLEXION    OF    A    MAGNET 


ABSOLUTE    MEASURE 


HORIZONTAL      FORGE, 


186G. 


Greenwich  OBSiiuv.vTiox.f.   186().  ^ J 


(ccxxvi)  Observations  amd  Computations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force, 


Abstract  of  the  Observatioxs  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force,  made  with  the  Kew 

Unifilar  Instrument. 

Month  and  Day, 
1866. 

Distances 

of 
Centers 

of 
Magnets. 

Temperature. 

Observed 
Deflexion. 

Mean  of  the 
Times  of  Vibration 

of 
Deflecting  Magnet. 

Number 

of 

Vibrations. 

Temperature. 

1 
0 

January               26 

''• 

0 
3 

46-0 

12.42.  26 

5.45.    7 

5 
5 

295 
3o5 

100 

ICO 

5? -6 

49 '4 

N 

February                9 

0 
3 

5o-7 

12.43.25 
5.45.16 

5 

3i5 
3,4 

100 
100 

5. -4 
53-9 

N 

February              28 

0 
3 

38 -0 

12.44.29 
5.46.    0 

5 

3l2 

285 

100 
100 

39-5 
40 -5 

- 

March                    i3 

0 
3 

42-3 

12.42.50 
5.45.24 

5 
5 

28S 
285 

100 

ICO 

43-8 
45-8 

March                   29 

0 

58-3 

12.39.54 
5.44.12 

5 
5 

320 

3i8 

100 
100 

64-0 
62-6 

N 

April                     1 9 

0 

62-5 

12.39.25 
5.  43.  59 

5 
5 

32  1 

3i6 

100 
100 

64-8 
66-6 

X 

May                      1 8 

0 

67-6 

12.  37.  26 
5.  43.  14 

5 

3l2 
322 

100 
100 

71-8 
72-5 

X 

May                      29 

0 
■5 

64-5 

12.37.41 
5.  43.    0 

5 
5 

3iq 
3i5 

100 
100 

67-8 
65-8 

- 

Juno                       8 

0 
•3 

74-9 

12.34.52 
5.41.42 

5 

5 

302 

3o6 

100 
100 

787 
79  ^4 

- 

July                      1 5 

0 

81  -2 

12.35.36 
5.  42.  14 

5 
5 

019 
317 

100 
100 

85-7 
87-2 

X 

July                      25 

0 

63-5 

12.35.33 
5.  42.  10 

5 
5 

3oo 
299 

100 
1 00 

66-2 
68-2 

X 

August                 1 7 

0 
3 

60  -o 

12.37.49 
5.43.18 

5 
5 

3i8 
314 

100 
1 00 

62-6 
62-8 

^. 

August                 3 1 

0 
3 

66-7 

12.34.21 

5.41.29 

5 

3i5 

319 

100 
100 

68-7 
69-3 

- 

September           2 1 

0 
3 

.                          1              12.32.  16 
6^-+                1                5.40.52 

5 

33o 
326 

100 
100 

65-1 
63  -o 

N 

October                3 1 

0 

-    .,           i          12.33.    3 
-••6           1           5.40.54 

5 

5 

027 

100 
100 

.54-9 
58-3 

November            3o 

0 

1          12.34.55 

5 
5 

328 

100 
100 

52  -o            i        ^. 
51-9           '        ^ 

December              !  8 

0 
3 

1         i2.3i.58 
^■■+          1           5.40.4+ 

5 

5 

026             1              100 
325                          loo 

52-6 

01  -8           i        "^ 

The  position  of  the  Deflecting  Magnet  with  regard  to  the  suspended  Magnet  is  always  that  which  was  formerly  termed  "Lateral."     The  Deflecting  Magnet 
is  placed  on  the  East  side  of  the  suspended  Magnet,  with  its  marked  pole  alternately  E.  and  W.,  and  it  is  placed  on  the  West  side  with  its  pole  alternately  E. 
and  W.  ;  and  the  deflexion  in  the  table  above  is  the  mean  of  the  foui-  deflexions  observed  in  those  positions  of  the  magnets. 

The  lengths  of  i  foot  and  1-3  foot  answer  to  304-8  and  396-2  millimetres  respectively. 

The  initial  N  is  that  of  Mr.  W.  C.  Ixash. 

In  the  following  calculations,  every  observation  is  reduced  to  the  temperature  35°. 

AT  THE  Royal  ObservatoPwY,  Greenwich,  in  the  Year  186G. 


(ccxxvii) 


CoMPDTATiON  of  the  Value 

of  Absolute  Measure  of  Horizontal  Force, 

from  Observations  with 

the  Kew  Unifilar  Instrument. 

In  English  Measure. 

Jlonth  and 

Day, 

Appai-ent 

Apparent 

Apparent 

Mean 

Log.  A 
correctea  by 

Adopted 
Time 

of 

Value 

Value 

Value 

Value 

'^r'i!i^^^^ 

of 

of 

of 

of 

of 

of  P. 

Vibration 

of 
DeBecting 

Log.  m  X. 

of 

of 

in  French 

A'. 

A^ 

P. 

P. 

Log.™ 

X. 

m. 

Measure. 

Magnet. 

January 

26 

+  0-11017 

0-11027 

1 
—  0-00223 

9-04327 

5-300Q 

0-21195 

3-840 

0-4242 

1-771 

February 

9 

+  0-11040 

o-i  1 041 

—  0-0002  2 

!     9-04399 

5-3145 

0-20974 

3-827 

0-4235 

,760 

28 

+  0-II032 

0- 1 1 041 

—  0-00200 

9-04383 

5-2985 

0-21154 

3-836 

0-4243 

.76, 

March 

i3 

+0-I10I6 

0-11029 

—  0-00289 

9-04330 

5-2865 

o-2i38o 

3-848 

0-4252 

.7» 

29 

+  0-1 1004 

0-11021 

—  0-00379 

9-04289 

5-3190 

0-20969 

3-832 

0-4230 

1-767 

April 

•9 

+  0-II006 

0-11022 

—  0-00357 

9-04295 

5-3i85 

0-20993 

1     3-833 

0-4231 

1-767 

May 

18 

+0-10987 

0- 1 1 008 

—  0-00469 

9-04230 

5-3170 

o-2io63 

3-839 

0-4231 

1-770 

29 

+  0-10984 

0-10995 

—  0-00246 

9-04198 

5-3170 

0-21027 

3-838 

0-4228 

1-770       ■ 

June 

8 

+0-10965 

0-10973 

—  0-00179 

>-o-oo29i 

9-04117 

'     5-3040 

0-21026 

1     3-855 

0-4239 

.778 

July 

i3 

+0-10988 

0-11003 

-0-00335 

9-04222 

5-3180 

0-21104 

3-843 

0-4235 

1-772 

25 

+0-10952 

0-10966 

— o-oo3i4 

9-04078 

5-2995 

o-2i5i9 

I    3-857 

0-4236 

1778 

August 

17 

+  0-10978 

0-10996 

'—0-00403 

9-04188 

5-3160 

0-21017 

3-838 

0-4227 

.770 

3i 

+0-10941 

0-10950 

—0-00202 

9-04025 

5-3170 

0-21040 

3-846 

0-4220 

'774 

September 

21 

+  0-10903 

0-10923 

—0-00450 

9-03895 

5-3280 

0-20827 

3-843 

0-4204 

1-772 

October 

3i 

+  0-10894 

0-10903 

—  0-00203 

9-03838 

5-3300 

0-20742 

3-842 

0-4197 

1-771 

November 

3o 

+0-10913 

0-10923 

—  0-00225 

9-03915 

5-3255 

0-20786 

3-840 

0-4203 

1-771 

December 

18 

+0-10878 

0-10898 

—0-00451 

J 

9-00795 

5-3255 

0-20806 

3-846 

0-4198 

1774 

♦ 

I 


ROYAL  OBSERVATORY,  GREENWICH. 


RESULTS 


METEOROLOGICAL      OBSERVATIONS, 


1866. 


(ccxsx) 

Kesults 

OF  Daily  Meteorological  Observations 

■I    a 

m 

llE.VDISGS    OF    TUEK3I05IEIERS. 

Difference 

between 

the 

lis 

B 

Wind  as 

deduced  from  Anemometers.                   1 

: 

m 

i 

a.i 

of  the  Thames, 
at  Greenwich, 
bySelf-Regis- 
tenng  Ther- 
mometers.read 
at  go  A.M. 

Osler's. 

SON'"" 

MONTH 

and 

DAY, 

1866. 

Phases 

of 

the 
Moon. 

Dry. 

Dew 
Point. 

if-- 

Dew  Point 
Temperature 

Air  Temperature. 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

I 

ill 

i 

i 

Mean  Sir. 
Daily   lh,:i 

.:_:'    'J: 

1 

1 

Mean 
DaUy 

1 

A.M. 

P.M. 

1 

1 
0 

=5 

3 

1 

value. 

VaU>...|.y||  1^5 

5 

a 

1 

Value 

1 

1 

r 

1^' 

,„- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lbs. 

lbs. 

lb.. 

miles. 

"^ 

Jau.    I 

Full 

29-387 

48-9 

34-2 

39-5 

34-5 

75-0 

31-4 

44"  2 

427 

5-0 

8-1 

0-0 

+    2-2 

SW:NW:WSW 

SW 

7-0 

o-o 

0-3 

32q 

2 

29742 

48-2 

35-5 

43-7 

40-2 

59-8 

3i-i 

43-2 

42-0 

3-5 

6-7 

o-o 

+  6-7 

SW-.  ssw 

SSW 

21-5 

0-0 

2-3 

606 

3 

29-812 

49"o 

38-8 

43-9 

37-0 

77-0 

33-0 

42-0 

417 

6-9 

9-5 

3-9 

+   7-2 

SW  :  W  by  S 

WSW  :   SW 

16-2 

0-0 

2-1 

32,;  1 

4 

29-680 

5i-8 

40-5 

46-4 

41-7 

65-0 

40-5 

42-0 

41-2 

47 

8-0 

0-0 

4-10-0 

SW  :   SSW 

SSW 

4-0 

o-o 

o-i 

371 

5 

29-728 

497 

39-4 

447 

427 

55-7 

33-2 

41-9 

407 

2-0 

3-8 

0-0 

+    8-5 

SW 

NW  :  N  by  E 

o-o 

o-o 

0-0 

140    : 

6 

29-934 

42-2 

32-2 

36-7 

32-8 

5o-5 

28-0 

42-0 

407 

3-9 

77 

0-0 

+   0-7 

Calm 

Calm:  SW 

o-o 

o-o 

0-0 

327  a; 

7 

In  Equator 

29-396 

46-6 

29-4 

40-9 

38-1 

58-7 

26-9 

43-0 

42-2 

2-8 

5-3 

0-0 

4-   5-1 

SW 

SW  :  W 

i5-o 

0-0 

1-5 

8 

Last  Qr. 

29-090 

49-6 

37-2 

41-9 

35-1 

72-4 

34-0 

42-0 

41-0 

6-8 

II-2 

0-7 

4-   6-2 

SW  :  WNW 

W 

33-0 

0-0 

5-5 

9 

Apogee 

28-893 

40-6 

32-4 

35-3 

29-2 

71-0 

28-4 

42-0 

40-7 

6-1 

11-3 

1-6 

-  0-5 

w 

W  :  WSW 

1 0-0 

o-o 

0-4 

10 

29-048 

43-8 

3o-8 

38-2 

33-g 

6i-o 

27-9 

417 

397 

4'3 

8-4 

0-0 

+    2-3 

w 

W:  SW 

2-0 

0-0 

o-i 

II 

28-888 

36-8 

29-9 

32-1 

3o-i 

36-8 

27-1 

42-0 

36-7 

2-0 

4-8 

o-o 

—  3-9 

NE 

NNE  :  N :  NW 

i8-o 

0-0 

1-5 

12 

29-607 

36-1 

23-8 

3o-9 

28-3 

41-6 

20-4 

40-0 

35-7 

2-6 

4-9 

o-o 

-  5-2 

SW:  WNW 

NW  :  W 

1-2 

0-0 

o-i 

i3 

29-440 

48-3 

23-7 

39-1 

38-9 

48-3 

22-7 

39-0 

34-7 

0-2 

2-2 

o-o 

+  2-9 

SSW 

SW  :  WSW 

i6-o 

o-o 

ri 

482 

1 

'4 

DeflSSs. 

29-679 

53-2 

46-0 

5o-2 

46-1 

65-6 

44-2 

39-0 

34-7 

+■1 

6-2 

o-o 

+  I3-9 

wsw 

SW 

12-5 

0-0 

2-1 

588 

i5 

29-801 

5o-2 

41-8 

45-7 

38-3 

80-0 

37-2 

42-0 

36-7 

7-4 

10-5 

0-2 

+   9-3 

SW 

W  :   SW 

7-5 

0-0 

0-9 

409 

1 

16 

New 

29-657 

5o-6 

39-2 

46-4 

42-3 

56-0 

35-7 

44-0 

39-7 

4-' 

10-3 

0-5 

+   9"9 

SW 

W:  NW 

1 1-3 

0-0 

0-4 

390   - 

'7 

3o-o2; 

5i-3  39-1 

40-7 

43-2 

55-0 

35-2 

43-0 

41-7 

2-5 

4-2 

0-9 

+  g-i 

W:   WSW 

W 

5-0 

0-0 

0-2 

453    : 

18 

29-884 

497 

44-3 

47-1 

43-1 

52-6 

42-3 

43-0 

40-7 

4-0 

5-7 

1-3 

+  IO-4 

WSW: SW 

SW 

8-8 

0-0 

0-2 

486 

0 

'9 

29-582 

5i-6 

42-0 

46-9 

40-5 

77-0 

39-8 

45-0 

427 

6-4 

lo-o 

o-o 

+  10-0 

SW 

WSW  :  SW 

7-5 

o-o 

o-g 

547 

,0 

20 

29-506 

51-9 

41-2 

46-6 

42-3 

67-5 

38-0 

45-0 

-43-7 

4-3 

7;8 

0-2 

+    q-6 

SW 

WSW  :  SW 

I2-0 

0-0 

2-0 

2q6 

1 

21 

In  Equator. 

29-678 

53-0 

42-6 

48-5 

44-3 

60-0 

40-6 

46-0 

447 

4-2 

O-O 

4- 1 1-3 

SW 

SW 

ii-o 

o-o 

0-8    579 

0 

22 

29-660 

54-3 

43-3 

49-0 

46-7 

69-0 

41-2 

46-0 

447 

2-3 

5-4 

0-4 

+  II-6 

SW 

SW:  W 

lo-o 

o-o 

i-l    345 

23 

r,r.t'Q.]„ter. 

3o-099 

48-8 

39-2 

44-5 

38-0 

63-8 

34-2 

47-0 

45-7 

6-5 

9-2 

O-O 

4-   6-8 

W:   NW 

N:  NNW 

1-5 

0-0 

O-I  !  225 

2+ 

30-448 

45-3 

32-0 

38-8 

36-0 

56-5 

27-1 

46-0 

447 

2-8 

6-4 

o-o 

+   0-9 

NW  :  WSW 

NW  :  WSW 

o-o 

o-o 

0-0 

161 

25 

30-484 

44-5 

34-0 

40-1 

36-5 

49-2 

28-7 

45-0 

447 

3-6 

6-9 

o-o 

4-   2-0 

SW 

WSW 

o-o 

o-o 

0-0 

i53 

, 

26 

30-417 

46-6 

33-3 

40-7 

38-3 

62-6 

29-8 

44-0 

43-7 

2-4 

5-2 

o-o 

+   2-4 

w 

Calm  :  WSW 

0-0 

0-0 

0-0 

87 

3 

27 

ne:i[„'j;r,:^  n. 

30-181 

43-8 

36-9 

40-3 

36-4 

49-6 

3i-8 

43-4 

43-1 

3-9 

5-1 

0-2 

+    1-9 

w 

Variable 

0-0 

0-0 

0-0 

180 

> 

28 

29779 

49-2 

36-6 

44-5 

42-4 

77-8 

36-0 

2-1 

4"4 

o-o 

+   6-1 

SW:  SSW 

SW 

2-0 

o-o 

0-2 

385 

D 

29 

29-693 

48-2 

38-2 

42-9 

88-2 

34-1 

42-0 

417 

9-6 

i3-2 

37 

+   4-6 

WSW  :   W 

w 

7-5 

0-0 

0-5 

3oi 

3 

3o 

Full 

29-894 

46-1 

35-6 

41-4 

36-4 

75-0 

32-2 

43-0 

42-2 

5-0 

iro 

0-0 

+   0-3 

W  :  SW 

SSE 

0-0 

0-0 

0-0 

201 

3 

31 

.. 

29-400 

5o-o 

43-6 

47-2 

44-1 

62-1 

42-0 

40-7 

3i 

4-8 

o-o 

+   9-3 

s 

SW 

2-3 

0-0 

0-4 

^355 

' 

Means 

29-702 

47-S 

36-7 

42-6 

38-4 

62-6 

33-4 

43-0 

41-2 

TT 

7-4 

0-4 

4-   5-6 



Sao 

5 

Bakometer  Readings  from  Ete-Ouservations. 

The  first  maximum  in  the  month  was  29'" -877  on  the   2nd  ;  the  first  minimum  in  the 

montli  was  29 

"-515  on  the    2nd. 

The  second  maximum 

was  29'" -854  on  the    3rd  ;  the  second  minimum 

was  29 

■■•669  on  the     4th. 

The  third  maximum 

was  29'° -945  on  the    6th  ;  the  third  minimum 

was  29 

"•058  on  the    8th. 

f  ■!,■ 

The  fourth  maximum 

■was  29'"  •  I  30  on  the    8th  ;  the  fourth  minimum 

was  28 

"-870  on  the    9th. 

]^Hn& 

The  fifth  maximum 

was  29'" -096  on  the  10th  ;  the  absolute  minimum 

was  28 

"-66iontheiith. 

^Utt 

The  sixth  maximum 

was  29"'- 827  on  the  I2th  ;  the  sixth  minimum 

was  29 

"•356  on  the  13th. 

The  seventh  maximum 

was  29"'-  731  on  the  14th  ;  the  seventh  minimum 

was  29 

"•629  on  the  14th. 

The  eighth  maximum 

was  29'" -955  on  the  15th  ;  the  eighth  minimum 

was  29 

"•533  on  the  i6th. 

The  ninth  maximum 

,         was  30'" -093  "n  the  17th  ;  the  ninth  minimum 

was  29 

"•538  on  the  19th. 

The  tenth  maximum 

was  29'"-6i2  on  the  19th  ;  the  tenth  minimum 

was  29 

n-430onthe2oth. 

The  eleventh  maximum 

was  29'"- 701  on  the  21st  ;  the  eleventh  minimum 

was  29 

"-62i  on  the  2  and. 

■i   'mt 

The  absolute  maximum 

was  30"'-  t;oo  on  the  2i;th  ;  the  twelfth  minimum 

was  29 

■■•633  on  the  29th. 

The  thirteenth  maximimi 

was29»-937onthe30th. 

Hf 

The  range  in  the  month  was  i '"  •  839. 

The  mean  for  the  month  was  29'"-;o2,  being  o'"-Oii  '"«■«•  than  the  average  of  the  pre 

ceding  25  year 

s. 

Tek 

PERATURE  ( 

)r    THE    J 

Ur. 

,_ 

The  highest  in  the  month  was  54''-3  on  the  22nd;  the  lowest  was  23°-7  on  the  13th. 

The  range  ,,  was  30^-6. 

The  mean  ,,  of  all  the  highest  daily  readings  was  47°-8,  being  4°-7  higher  than  the  average 

The  mean  , ,  of  all  the  lowest  daily  readings  was  36° -7,  being  ^°-3  higher  than  the  average 

The  mean  dailv  range  was  ii°- 1.  being  i°-4  greater  than  the  average  of  the  preceding  25  years. 

The  mean  for  ihe  month  was  42° -6,  being  4°- 1;  higher  than  the  average  of  the  preceding "25  years. 


of  the  preceding  25  years, 
of  the  preceding  25  years. 


AT  THE  Royal  Obseevatohy,  Greenwich,  in  the  Ykar  1866.                                                 (ccxxxi) 

ELECTRICITY. 

CLOUDS  AND  WEATHER. 

TH 

d 
T, 

6. 

A.M. 

P.M. 

A.M. 

P.M. 

1 

o 

o                        :      o                        :   I,  ci 

2 

4,  ci,  ci.-cu,  ci.-s 

lo,  ci.-cu,  sc           :  lo,  th.-cl,  ci.-s,  sc  :  lo,  ci.-s,  sc,h.-r,st.-w 

3 

lo,  r,  w                             :     0 

I,  ci,  ci.-s         :      8,  li.-cl,  ci        :  lo,  th.-cl 

4 

10                                      :    lo,  th.-r,  V 

8,  ci,  ci.-s          :  v,  ci,  ci.-cu,  ci.-s :     4,  ci,  ci.-cu 

5 

lo,  sl.-r                               :   10.  oc.-shs 

10                         :  10                        :   10,  li.-cl,  h 

6 

0 

o  :  w 

9,  th.-el 

9,  ci.-cu,  ci.-s,  h              :     0,  h.-fr,  ms 

7 

wN 

o 

ID,  ci.-s,  sc,  r 

10,  cu.-s,  ci.-cu  :     0                        :     0 

8 

0 

ssP.sslSI,  sp,  g.-cur:o 

lo,  h.-r                                :      I,  ci,  st.-w,  sq 

V,  ci,  ci.-s,  cu.-s,r,  st.-w  :  v,  1,  oc.-shs,  w  :  T,  1,  ms 

9 

h.-fr                                   :     5,  li.-cl 

2,  li.-cl,  ei                        :     0,  1,  h.-fr,  ms 

10 

b.-fr                                   :     5,  ci,  ci.-cu,  sl.-r 
lo,  h.-r               :    10,  sn                    :   lo,  sc,  sn 

10,  sc                  :  V,  ci,  cL-s,  cu.-s,  sc  :  10,  th.-r 
1 0,  sc,  sn,  st.-w                 :     0,  ms 

12 

10,  sn                                   :   10,  sc,  glm 

4,  ci,  ci.-cu,  ci.-s:     0,  h                   :     0,  sl.-f 

i3 

lo,  h.-r,  se,  w 

10,  c.-h.-r          :   10                        :   10 

14 

lo,  sc 

10,  ci.-s,  sc,  vv  :   10,  sc                  :   10,  st.-w,  sc,  r 

i5 

10,  h-r                               :     o 

3,  ci,  ci.-eu,  v                  :     vv,  th.-cl,  sl.-r,  ms 

i6 

lo,  r,  sc 

V,  r,  sc               :     6,  li.-cl,  v         :     v,  th.-cl,  ms 

'7 

lo,  sl.-r 

10,  sc                   :     vv,  sl.-r            :     0 

i8 

lo,  sc,  th.-r 

10,  sc,  th.-r                       :  10 

'9 

V,  ci,  ci.-s,  sc,  oe.-r 

6,  ci.-cu,  cu,  cu.-s,ci.-s,  sl.-r  :  vv,  th.-cl,  m 

10 

7,  ci,  ci.-cu,  ci.-s,  sc,  v,  r 

10,  ci.-s,  cu.-s,  ci,  sc,  v    :     v 

I 

lo,  sc,  th'.-r 

10,  ci.-s,  cu.-s,  .sc  ■           :      I,  ci.-s 

!2 

lo,  sl.-r 

10,  se                    :      10,  h.-r            :      10 

!3 

lo,  ci.-cu,  li.-cl,  V 

8,  ci,  ci.-eu,  ci.-s,  v    :  vv               ;  vv,  ci.-cu,  cu.-s 

14 

o   :   w 

h.-fr                                 :     3,h..fr,  h 

6,  ci,  h                :  7.  ci,  ci.-cu,  h,  glm,  v  :  10,  li-cl,  f 

i5 

0 

w 

10,  li.-cl,  h 

10                                        :    10,  ci.-s 

16 

w 

w 

9,  th.-el,  sl.-f 

9,  th.-cl,  h,  sl.-f              :  10 

7 

w 

w 

lO 

10                         :     V                         :   10 

e 

w 

w 

lo,  th.-r,  V 

10                         :   10,  sl.-r              :   10,  ci,  ci.-cu 

9 

0 

o 

vv                                     :vv,  ci,  ei.-s,  cu.-s,  ci.-cu 

6,  ci.-cu,  ci,  vv  :  vv,  ci, ci.-cu,  cu.-s  :  vv,  th.-el,  lu.-co 

m 

w 

10,  ci.-cu,  ci.-s 

8,  ci.-cu,  ci,  sl.-r  :    10,  oc.-r           :   10 

i-i 

0 

s  N,  sp,  g.-cur  :  w 

7,  ci,  ci.-s,  th.-r 

10,  th.-r,  sc     :   10,  c.-r        :  0               :   10,  ci.-s 

MIDITT    OP   THE   AlR. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  49°  ■  2  on  the  2  2nd  ;  and  the  lowest  was  2  2°*  4  on  the  1 2th. 

The  mean             ,,            was  38''*4,  being  3°-4  /KV/ZitT  than  the  average  of  the  preceding  25  years. 

'Ulaslic  Force  of  Vapour The  mean  for  the  month  was  0'"  •  234,  being  o'"-o32  <ircatcr  than  the  average  of  the  preceding  25  years. 

Veujht  of  Vapour  in  a  Cubic  Fool  of  Air.— T:\xe  mean  for  the  month  was  z^'■^,  being  of -3  flirca/wthan  the  average  of  the  preceding  25  years. 

degree  of  Humidittj  —The  mean  for  the  montli  was  86  (that  of  Saturation  being  represented  by  1 00),  being  2  less  than  the  average  of  the  preceding  2  5  years. 

Veight  of  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  548  grains,  being  6  grains  less-  than  the  average  of  the  preceding  25  years. 

)UDS. 

'he  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  7  •  5. 

3Ni;. 

?hemean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  i  -o. 

'he  proportions  were  of  N.  2,  S.  9,  W.  18,  E.  i,  and  Calm  i.     The  greatest  pressure  in  the  month  was  3  V'^o  on  the  square  foot,  on  the  SUi. 

ell  on  17  days  in  the  month,  amounting  to  3'-68,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  i'"-92  greater  than  the  aveiase  fall  of  the 

preceding  SI  years. 

;CTRiciTT.— The  eleetiical  apparatus  was  not  in  action  from  January  i  to  5,  and  January  9  to  23. 

(ccxxxii 

) 

Results  of 

Daily  Meteorological  Observations 

■S  s 

Re.vdin-gs  of  Thekmometeks. 

aSs 

WlXU    AS 

DEDLXED    FKOM    AxEMOMETEES.                              I 

'7^ 

Difi'erence 

between 

the 

ill 

1 

:i3 

2g 

In  the  Water 
of  the  Thames 
at  Greenwich, 
by  Self-Regis- 
tering Ther- 
mometers, read 
atS-A.M. 

Oslek"s. 

Robin 

\ 

MONTH 
and 
DAY, 

Phases 

of 

the 

Moon. 

1"!  0 

Dry. 

Dew 
Point. 

jij 

lit 

Dew  Point 

Temperature 

and 

Air  Temperature. 

llll 

m 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

•ll 

': 

1866. 

ilJ 

T 

b 

Mean 
Daily 

Mean 
Daily 

111! 

1 

1 

Mean 
Daily 

0 

11 

A.M. 

P.M. 

T 

1 

p 

Ill 

1 

s 

a 

3 

Vahie. 

Value 

|SII 

1 

Value 

3 

n"^" 

1 

3 

|l§ 

in. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

"i^ 

— 

lbs. 

■»11». 

Feb.  I 

29-194 

57-c 

45-3 

5o-8 

47"9 

70-0 

41-5 

417 

2-9 

5-9 

0-8 

+ 1 3-0 

s^r 

SW  :   WSW 

7-0   G-O 

0-7 

488 

2 

29-341 

53-6 

41-5 

46-3 

427 

62-1 

36-0 

41-2 

0-6 

7-0 

0-0 

•f   8-6 

W  :  WSW 

NW  :  WNW 

7-0,  O-O 

0-8 

l^ 

'i 

3 

In  Equator 

29-569 

49-c 

36-9 

427 

38-4 

77-8 

3i-2 

40-7 

4-3 

6-5 

ro 

+  4-9 

W  :  SW 

SW:W:WbyN 

7-5 

o-o 

07 

437 

i; 

4 

.. 

29743 

5o-£ 

35-9 

44-1 

40-1 

5o-6 

OfO 

40-7 

4-0 

5-9 

3-2 

+   6-1 

W:  WSW 

WSW 

12-5 

o-o 

2-4 

517 

5. 

5 

.. 

29-784 

50-7 

38-2 

44-1 

38-5 

89-0 

33-2 

417 

5-6 

1 1 -3 

0-0 

+  5-8 

w 

W:  SW 

5-5 

0-0 

0-6 

495 

5l 

6 

Apogee 

29-643 

55-c 

447 

5o-6 

43-1 

104-5 

42-8 

40-7 

7-5 

12-4 

4-2 

+  12-0 

WSW 

W:  WSW 

1 3-0  0-0 

3-8 

675 

01 

7 

Last  Qr. 

29-484 

54-8 

407 

47-5 

42-5 

67-1 

36-2 

417 

5-0 

8-8 

0-6 

+   8-7 

WSW 

W 

i5'o  o-o 

4-2 

53t 

ill 

8 

29-792 

49-S 

37-5 

42-4 

34-0 

100-7 

33-0 

397 

8-4 

12-0 

'■9 

+  3-5 

Whys 

W  :  WSW 

6-3>  o-o 

i'4 

352 

'. 

9 

29-542 

52-7 

39-6 

46-8 

46-0 

68-3 

35-2 

42-3 

0-8 

4-6 

0-4 

+   7-9 

SW:   S 

SW 

4-5  o-o 

0-5 

343 

( 

10 

DeSSL-. 

29-377 

5i-6 

41-4 

45-4 

38-4 

103-2 

39-0 

397 

7-0 

12-4 

I'l 

+   6-6 

SW 

SW 

6-5;  0-0 

07  1  432 

II 

28-715 

48-1 

40-2 

42-8 

39-6 

58-8 

37-0 

45-7 

3-2 

5-0 

1-2 

+     4'2 

SW  :   S 

SW:  W 

3o-0|  0-0 

7-2  1 675 

12 

29-258 

44-8 

33-0 

3g-o 

32-7 

6i-o 

28-0 

427 

6-3 

8-8 

i-o 

+   0-6 

w 

WNW: NW 

8-o'  0-0 

o-g!-. 

i3 

29-552 

42-5 

29-8 

35-4 

28-0 

74-2 

23-7 

42-2 

7-4 

i3-8 

o-o 

-  2-9 

W  :   NW 

WNW:  WSW 

o-6|  o-o 

O'O 

•d 

14 

29-427 

45-2 

28-9 

38-1 

34-9 

73-6 

22-9 

38-9 

3-2 

7-4 

0-0 

—  o-i 

WSW  :  ssw 

SSW 

7-5  0-0 

°7 

i 

i5 

New 

29-022 

43-8 

3i-9 

38-2 

34-. 

69-0 

28-8 

38-2 

4-1 

8-6 

0-0 

-r    O-I 

SW 

W  :  SW  :  S 

1-5  0-0 

o-i 

16 

29-363 

48-0 

577 

42-5J4I-7 

53-4 

37-0 

37-7 

0-8 

2-6 

0-4 

+  4-4 

sw 

Calm 

o-o  0-0 

0-0    i36  : 

17 

In  Equator. 

29754 

43-1 

33-6 

36-3  3 1-3!  46-5 

27-0 

35-7 

5-0 

6-9 

3-8 

-   i"9 

NW  :  X 

N 

0-5'  o-o 

0-0   1 35 

18 

Perigee 

29-830 

39-5 

24-2 

3o-6 

25-4 

54-6 

17-3 

•■ 

38-7 

5-2 

I2-0 

o-o 

-  77 

Calm  :  WSW 

NNW :  Calm 

o-oj  0-0 

0-0    12^  c^i 

19 

29-896 

40-3 

26-5 

32-7 

30-7 

74-6 

20-9 

37-2 

2-0 

5-8 

0-0 

-  5-8 

Calm  :  WSW 

Calm 

0-0  o-o 

o-o 

• 

20 

29-876 

43-3 

25-7 

34-6 

3o-7 

91-5 

20-0 

35-7 

3-9 

10-6 

1-3 

—  4-1 

Calm 

N£:  N 

o-o  0-0 

o-o 

m 

21 

3o-i3i 

44-1 

3i-9 

36-7 

3i-2 

69-1 

25-8 

36-7 

5-5 

8-8 

1-9 

NbyE 

NE  :  Calm 

I  -oj  o-o 

0-0 

1 

22 

First  Qr. 

29-928 

447 

26-7 

36-8 

347 

53-0 

22-4 

36-7 

2-1 

7-1 

0-5 

—  2-2 

SW 

WSW:   W 

1 

2-5^  0-0 

O-I 

2i{|i 

23 

t>c?MnJ«on  N. 

29-625 

5!-7 

34-9 

42-8 

38-9 

73-9 

3o-o 

36-9 

3-9 

7"4 

1-8 

+  3-6 

WSW 

WSW:  W 

9-0  0-0 

0-6 

24 

29-767 

46-5 

33-9 

39-4 

3o-5 

87-9 

28-7 

37-4 

8-9 

i3-o 

4'2 

0-0 

WNW 

Wl^W:  W:  SW 

3-2  o-o 

OM 

! 

25 

29-303 

4S-0 

37-0 

417 

377 

64-6 

33-8 

38-2 

4-0 

8-2 

2-4 

+    2-1 

SW 

SW 

3-5  o-o 

0-4 

! 

26 

29-225 

46-4 

35-0 

39-6  34-6 

93-2 

3o-6 

39-7 

5-0 

9-0 

17 

—    0-2 

SW 

SW:   E 

0-0  0-0 

0-0 

'^1 ' 

27 

29-275 

38-7 

3i-2 

3+-3  3i-8^ 

49-5 

27-9 

-- 

40-2 

2-5 

3-9 

1-5 

-  5-6 

NE:  N 

NE 

1-6  0-0 

o-i 

3#!  c 

i 

28 

29-101 

36-8 

29-1 

3r5;25-.; 

49-8 

23-1 

397 

6-4 

^■3> 

2-6 

-   8-6 

NNE 

NNE  :  N 

1 
7-5  0-0 

0-9 

2+9  t 

! 

Means 

29-529 

47-1 

347 

I 
40-5  35-9!  71-1 

3o-i 

39-5 

1 

4-6     8-5     1-3 

+   1-8 

... 

-*|, 

Baeometer  Headings  from  Ete-Obseuvations. 

Hm 

The  first  minimum  in  the  month  was  29' 

-I?:;  on  the    2nd. 

Til 

The  first  maximum  in  the  month  was  2()"'-h-,i  on  the     3rd  ;  the  second  minimum          , ,          was  29' 

-428  on  the     3rd. 

' 

The  second  maximum         ,,         was  29'" -907  on  the     4th  ;  the  third  minimum              ,,          was  29' 

■  554  on  the     4th. 

The  third  maximum 

was  29'° -837  on  the     5th  ;  the  fourth  minimum           ,^,          was  29'' 

-418  on  the     7th. 

a 

The  fourth  maximum 

was  29'" -859  on  the     8th  ;  the  absolute  minimum        ,'.          was  28'° 

-584  on  the  nth. 

ir 

The  fifth  maximum 

was  29'°- 628  on  the  13th  ;  the  sixth  minimum             ,,          was  29'" 

•261  on  the  14th. 

Jo 

The  sixth  maximum            , 

was  29'"-8j;5  on  the  i8th  ;  the  seventh  minimum        ,,          was  29'° 

•824  on  the  i8th. 

IT 

The  absolute  maximum       . 

was  30'°- 197  on  the    2 ist ;  the  eighth  minimum          , ,          was  29'" 

-536  on  the   23rd. 

Cioji 

The  eighth  maximum          , 

was  29"'-8o2  on  the  24th  ;  the  ninth  minimum            , ,          was  29'" 

-189  on  the  26th. 

The  ninth  maximum 

was  29"'-302  on  the  27th  ;  the  tenth  minimum             ,,          was  29" 

-013  on  the  28th. 

Til 

The  range  in  the  month  was  i'"-6i3. 

fe» 

The  mean  for  the  month  was  29"-S29,  being  o'"-269  loioer  than  the  average  of  the  preceding  25  years. 

Ik 

Tejipekature  of  the  Aik. 

% 

The  highest  in  the  month  was  57°-o  on  the  ist ;  the  lowest  was  24=-2  on  the  i8th. 

The  range            ,,             was  3 2° -8. 

n 

The  mean             , ,             of  all  the  highest  daily  readings  was  47°- 1,  being  2° -3  hiqher  than  the  averag 

e  of  the  preceding  25 

years. 

llB 

The  mean             , ,             of  all  the  lowest  daily  readings  was  34°-7,  being  i°-2  higher  than  the  average 

of  the  preceding  25  y 

ears. 

The  mean  daily  range  was  12=4,  being  i°- 1  greater  than  the  average  of  the  preceding  25  years. 

ft 

The  mean  for  the  month  was  4o°-s,  being  i°-9  higher  than  the  average  of  the  preceding  25  years. 

h<x 

AT   THE    ROTAL    OBSERVATORY,    GREENWICH,    IN   THE    YeAR    T8GG. 
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ELECTRICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

and 
DAY, 

1866. 

A.M. 

P.M. 

A.il. 

I'.M. 

•'eb.     I 

w                                 w 

10,  ci.-s,  r                          :     9,  r,  ci,  ci.-cu 

9,  ci,  ci.-cu,  sl.-r,  v:  io,tli.-d,  v,oc.-r  :  vv,  lu.-co 

2 

0                                    w 

10,  ci.-s,  sc,  li.-r 

10,  sl.-r,  ci.-s,  ci.-cu         :     0,  ui 

3 

w 

ssP,ssN,sp,g.-cur:  w 

5,  ci,  ci.-cu,  V 

9,ci,ci.-cu,ci.-s,h.-r,hl  :  vv,  sl.-r        :   vv 

+ 

0 

0 

10.  ci.-s,  sc,  oc.-r 

10, ci.-s, cu.-s,sc, oc.-r:  vv                     :   io,l,li.-sq.s,h.-r 

5 

6,  ci 

7,  ci,  ci.-cu,  ci.-s,  vv     :    10,  tb.-r 

.      6 

4,  ci,  ci.-s,  w 

8,  li.-cl,  ci,  st.-w :   10,  tli.-cl,  w      :   10,  1,  ci.-cu,  ci 

7 

10,  w,  ci.-s,  sc,  oc.-slis 

10,  ci,  ci.-s,  cu.-s,  sc,  vv,  h.-shs,  r,  lil,  w  :  0,  m 

8 

0 

V,  ci,  ci.-cu         :     0                        :     0,  h 

9 

r                       :  h.-r                     :   10,  th.-r 

10,  sc                                  :   10,  h.-r 

10 
II 

10,  r 

V,  a,  m              :   10,  r                   :   10,  li.-r,  w 

5,ci,ci.-cu,th.-cl:  v,  oc.-r,  m          :   h.-r,  vv,  m 
10,  sc,fr.-h.-sqs,r,  st.-w  :    lo,  h.-sqs.  r,  w 

12 

10,  r                                     :     9,  ci,  ci.-cu,  ci.-s 

9. ci, ci.-cu, ci.-s:     0                        :  v,  a,  h.-lr,  hi 

i3 

0.  h.-fV                              :     4,  ei,  h,  sl.-sii 

6,  li.-cl,  h         :     0                        :  v,  h.-fr,  ms 

14 

ssN,ssP,sp,g.-cur :  mN 

lu-fr                                   :     8,!i.-cl 

v,  ci,  ci.-cu,  oc.-h.-shs,  hi :    1 0,  h.-r 

i5 

w 

w     :     0      :     w 

10                                              :    IO,ci,ci.-s,ci.-cu,cu.-s,h.-fr 

10,  sc                  :    10,  cu.-s,  ci.-s     :   10,  r 

16 

m 

0     :     m      :     w 

10,  c.-r,  gt.-glm 

10,  c.-r              ,:    10,  th.-r              :    10,  r 

17 

0 

0 

10,  ci.-s.  cu.-s,  s,  glm 

10,  ei.-s,  ci.-cu,  glm:    10,  ci.-s               :     0,  sl.-f,  h.-fr 

18 

^v 

w 

h.-fr                  :  h.-fr                    :      i,  h.-fr,  li 

l,  h,  f,  ci           :     f                          :     0,  f 

19 

w 

w         :          0 

h.-fr                                 :     5,  li.-iV,  li,  li.-cl 

V,  ci,  ci.-cu,  ci.-s,  h          :     0,  th.-f,  h.-fr 

20 

2,  Ii.-fr,  f,  h,  li.-cl 

5,ci,ci.-s,li.-cl,sl.-f:     8.  li.-cl               :    10 

21 

10,  oi,  ci.-cu,  ci.-s 

10,  ci,  ci.-cu,  ci.-s,  cu.-s  :  V,  li.-cl        :     0,  h.-fr,  v 

22 

10,  th.-cl,  ci.-s,  sl.-r 

10,  ci.-s,  th.-r,  sc              :     8,li.-cl,f.h,lu.-co,lu.-ha 

23 

h.-fr                                 :   10,  sc 

6,  ci,  ei.-s,  cu.-s,  V,  sl.-r  :   v,  shs.-r,  hi  :  v,  ci,  lu.-co 

24 

6,  ci,  h 

4,  ci,  ci.-s,  cu.-s,  h          :     0.  h,  lu.-liii 

25 

10,  sc,  r 

10,  sc,  h.-r,  hi   :   10,  th.-cl            :   10,  ci.-s,  cu.-s 

26 

10,  r 

5,  ci,  cu,  cu.-s  :     V,  oc.-r              :  10, glm, lu.-co, r 

27 

h.-v                     :   sl.-sn                     :  10,  gt.-glm,  h,  ci.-s 

ic,  ci.-s              :    10,  ci.-s              :    o,lu.-co,lu.-ha 

28 

fr                                        :    10,  fr,  si 

10,  sc,  sl,oe.-sn  :     v                        :     0 

Humidity  op  the  Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  .■Ji^-S  on  the  2nd  ;  and  the  lowest  was  i6--4  on  the  28th. 

The  mean            , ,            was  35°  "9.  l^eing  i°-3  hir/lier  than  the  average  of  the  preceding  25  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  oi"-2ii,  being  ow-oog  yreatcr  than  the  average  of  the  preceding  25  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  2«"-4.  being  the  same  as  the  average  of  the  preceding  25  years. 

Degree  of  Humidity — The  mean  for  the  month  was  85  (that  of  Saturation  being  represented  by  100),  being  the  same  as  the  average  of  tlie  preceding  25  years. 

Weightofa  Cubic  Foot  of  Air.— The  mean  for  the  month  was  547  grains,  being  7  grains  less  tlian  the  average  of  tlie  preceding  25  years. 

CLonos. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  1 0,  was  7  •  2. 

OZONK. 

The  mean  amount  for  the  month,  on  a  .scale  ranging  from  0  to  10,  was  o-  7. 

Wjnd. 

The  proportions  were  of  N.  5,  S.  (>,  W.  14,  E.  0,  and  Calm  3.     The  greatest  pressure  in  the  month  was  3o""-o  on  the  square  foot  on  the  1  ith. 

Rain. 

Fell  on  18  days  in  the  month,  amounting  to  V'o.^,  as  measured  in  the  simple  cylinder  g.iuge  partly  sunk  below  the  ground;  being  2'° •  50  yraifcr  than  the  average  fall  of  the 

preceding  51  years. 

Slectbicity.— February  5  to  13  and  20  to  28,  the  electrical  apparatus  was  not  in  action. 

Gkeei 

^wiCH  Observation 

s,   1866. 

Cr     ,, 
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Results  of  Daily  Meteorological  Observations 


I2    . 

Readings  of  Tiieemometeks. 

Difference 

III 

Wind  as 

DEDUCED  FKOM  AnEMOMETEES. 

l| 

'S  "o  S" 

'=.% 

g-i 

between 

SoP 

05 

"  2 

■e\l 

1  =        In  the  Water 

the 

ggo 

Osler's. 

I 

JlOlilN- 

^1  Hi 

MONTH 
and 
DAY, 

Phases 
of 
the 

111 

Dry. 

Dew 
Point._ 

!| 

~S         nftlif-Tli^mP^i 

111- 

if- 

05.= 

1"    s'h' 

,„„!,         l^ewromt 
1      I         Temperature 
1          1             and 

\.ii  Temperature. 

General  Direction. 

Pressure 
in  lbs. 
on  the 

' 

1866. 

Moon. 

i 
ill 

Igs 

llll 

square  foot. 

ii 

1 
it 

1 
1 

Meau 
Daily 
Value. 

Mean 
Daily 
V.alue, 

1 

is 

1 

Mean 
Daily 
Value. 

1 

1 

A.M. 

P.M. 

I 

i 

1i 

in. 

0 

0 

^ 

0 

c 

0 

0 

0 

0 

0 

0 

0 

ite 

u,». 

lbs. 

miles. 

Mar.  I 

Full 

29-379 

34- 1 

22-5 

28-3 

23-5 

41-4 

i6-2 

36-7 

4-8 

9^9 

0-0 

-11-9 

NE 

ENE 

07 

0-0 

o-i 

244 

2 

In  Equator 

29-534 

42-0 

27-7 

33-6 

25-3 

I03-7 

21-1 

35-7 

8-3 

i3-8 

37 

-  6-6 

NE 

N 

O-O 

o-o 

o-o 

138 

3 

2g-5o3 

38-3 

26-0 

31-9 

247 

56-7 

.7-8 

35-7 

7-2 

1 3-8 

4-8 

-   8-3 

Calm  :   SW 

Calm  :  NW 

0-0 

0-0 

0-0 

86 

4 

29-553 

39-8 

27-5 

33-8 

32-8 

5i-7 

20-3 

35-7 

i-o 

5-8 

o-o 

-  6-3 

sw 

N 

o-o 

0-0 

0-0 

171 

o'cto 

5 

29-600 

42-5 

30-9 

36-0 

27-6 

927 

28-0 

36-2 

8-4 

147 

3-3 

-  4"i 

NE 

NE:  SSE 

0-0 

0-0 

o-o 

181 

o-cp 

6 

Apogee 

29-125 

44-4 

32-2 

37-0 

31-7 

84-0 

28-4 

36-8 

36-7 

5-3 

II-7 

VI 

-  3-1 

s 

S:SW 

6-5 

o-o 

0-6 

235 

7 

29-034 

44-6 

29-7 

36-0 

3i-2 

98-1 

25-8 

36-8 

36-7 

4-8 

10-6 

o-o 

—  4-2 

SW  :  WSW 

SW:   Calm 

0-0 

o-o 

o-o 

1 65 

om 

29-397 

47-4 

3o-3 

377 

34-4 

99-1 

38-8 

37-4 

3-3 

8-8 

0-0 

-  1-6 

NNE 

NE  :  N  by  E 

2-3 

0-0 

O-I 

426 

O'^l 

9 

LaJt'Qv. 

29-875 

477 

34-5 

39-6 

3i-8 

100-9 

3o-2 

39-3 

38-7 

7-8 

12-8 

3-8 

-  0-8 

NXE 

NNE 

6-5 

o-o 

1-5 

409 

°'ll 

10 

D»Sio"  S. 

.50-181 

44-3 

32-3 

377 

3o-3 

73-1 

28-1 

39-8 

39-2 

7-4 

i3-o 

3-8 

-   2-9 

NbyE 

NNE 

1-3 

o-o 

O-I 

240 

o-oil 

II 

30-127 

45-2 

34-g 

40-1 

36-1 

62-5 

3o-o 

41-3 

41-2 

4-0 

6-8 

3-3 

-  0-8 

N  :  WSW 

WSW  :  W 

0-0 

0-0 

o-o 

2.6 

0-00 

12 

29-66-1 

5i-5 

34-5 

4I-C 

35-5 

91-C 

3o-2 

5-5 

12-2 

ro 

—  0-2 

WSW 

WNW:W 

1-6 

0-0 

O-I 

376 

o-oo 

1 3 

29-400 

44-3 

31-4 

36-3 

29-0 

68-2 

26-7 

40-8 

40-7 

7-3 

i3-4 

3-1 

-  5-1 

WSW  :  N 

N 

4-0 

0-0 

O-I 

193 

0-00 

'4 

29-36:5 

40-7 

25-7 

32-1 

23-7 

62-c 

18-5 

8-4 

14-0 

3-1 

—  9'4 

N 

Calm 

0-0 

0-0 

O-o 

170 

0-00 

29-13C 

43-3 

28-1 

56-Z 

27-7 

74-0 

21-4 

38-8 

38-8 

8-6 

14-3 

3-6 

-  5-4 

Sby  E 

S 

5-2 

0-0 

0-4 

314 

0-00 

16 

InEquat'o,. 

29-05^ 

55-3 

35-6 

44-9 

37-9 

92-0 

33-0 

40-8 

397 

7-0 

17-2 

1-5 

+  3-0 

S 

SE 

4-5 

o-o 

0-3 

232 

4 

17 

29-023 

52-9 

38-7 

44-3 

40-0 

88-3 

35-1 

41-8 

40-7 

4-3 

IO-6 

0-7 

+  2-3 

Calm  :  S  :  SW 

SSW:   S 

0-3 

0-0 

o-o 

223 

°m 

18 

Perigee 

29-144 

52-7 

34-8 

437 

397 

82-4 

3o-i 

43-8 

43-7 

4-0 

IO-2 

0-5 

+    1-6 

SE:  E 

SE  :  Calm 

0-0 

0-0 

o-o 

175 

oW 

iq 

29-082 

5o-4 

38-0 

42-6 

39-2 

79-5 

3i-8 

44-8 

43-9 

3-4 

7-2 

0-0 

+   0-4 

Calm:  ENE 

E  :NE 

o-o 

o-o 

0-0 

197 

o-o3,i 

20 

29-254 

43-6 

37-9 

40-1 

36-6 

53-4 

37-0 

45-8 

447 

3-5 

4-8 

2-8 

—   2-1 

NE  :  ENE 

E:  ENE 

1-3 

0-0 

0-0 

3i3 

21 

29-434 

39-0 

32-7 

34-6 

32-4 

54-0 

29-0 

44-8 

44"4 

2-2 

3-9 

0-9 

-   77 

NE 

NE 

o-o 

o-o 

0-0 

196 

m 

22 

29-678 

44-2 

3o-i 

35-2 

28-7 

77-5 

23-4 

45-0 

447 

6-5 

13-9 

1-2 

—  7-0 

N 

N:  Calm 

1-2 

0-0 

0-0 

196 

ol 

23 

no"m"[;on  N. 

29-497 

48-7 

32-8 

407 

32-8 

94-0 

29-4 

43-6 

417 

7"9 

i6-8 

I '4 

-    1-5 

Calm  :  S 

s 

i5-o 

0-0 

2-5 

495 

ofl 

24 

First  Quarter. 

28-941 

52-7 

35-2 

44-5 

38-8 

IOI-8 

35-0 

42-8 

42-2 

5-7 

12-0 

1-6 

+   2-3 

SW 

SW:  W 

6-3 

0-0 

0-7 

424 

ofl 

25 

29-699 

56-1 

42-3 

47-2 

39-5 

89-4 

33-7 

44-8 

437 

77 

11-4 

4-2 

+   4-9 

NW 

NW 

3-5 

0-0 

0-3 

166 

o| 

26 

30-029 

56-2 

33-1 

45-2 

41-7 

87-0 

28-3 

43-8 

42-9 

3-5 

ii-o 

1-2 

+   2-7 

Calm 

SW 

0-0 

o-o 

0-0 

262 

Q.M 

27 

29-957 

60-8 

45-6 

52-0 

43-3 

122-5 

41-8 

43-0 

40"9 

87 

18-6 

2-9 

+  9-' 

SW 

w 

0-5 

0-0 

o-o 

219 

°'l 

28 

29-994 

58-8 

43-0 

5o-o 

45-4 

122-7 

38-5 

44-8 

447 

4-6 

97 

2-4 

+   6-8 

WSW 

WSW : SW 

0-0 

0-0 

o-o 

2l3 

Jm 

2q 

3o-oo5 

62-8 

45-9 

52-9 

49-8 

967 

45-1 

45-0 

43-7 

10- 1 

0-4 

+   9-3 

WNW  :  W 

WSW 

0-0 

0-0 

0-0 

210 

qH 

3o 

In  Equator 

30-01 5 

64-0 

5o-i 

54-4 

45-0 

108-7 

49'6 

48-8 

45-7 

9'4 

i5-i 

27 

f  10-4 

W 

NW:  W 

0-5 

0-0 

0-0 

146 

o-oo ; 

3i 

Full 

29-663 

5i-2 

44-5 

467 

43-5 

73-3 

44-0 

49-8 

46-7 

3-2 

5-3 

2-0 

+    2-3 

W  :  NE  :  Calm 

Calm  :  N 

0-0 

0-0 

0-0 

170 

o'&i 

Means 

29-527 

48-4 

34-5 

40-5 

34-8 

83-3 

3o-2    42-7 

40-8 

5-7 

1 1-4 

2-0 

-i-i 

7401 

^: 

BAROMETKU  Ke,VL>IJ(GS  TKOJI  KyE-OESEKVATIOXS. 

1  5 

The  first  maximum  in  the  month  was  29™ -5  70  on  the    2nd  ;  the  first  minimum  in  the  month  was  29'° -491  on  the    3rd. 

The  second  maximum         ,,          was  29'" -659  on  the    jth  ;  the  second  minimum        ,,          was  29'° -019  on  the    7th. 

The  absolute  maxmium      ,,          was  3o'°- 23?  on  the  loth  ;  the  third  minimum           ,,          was  28"' -97^  on  the  17th. 

The  fourth  maximum         , ,         was  29'° •  1 79  on  the  1 8th  ;  the  fourth  minimum        , ,          was  29'°  •  oGz  on  the  1 9th. 

t' 

The  fifth  maximum             ,,          was  29i''- 774 on  the  22nd  ;  the  absolute  mininmm      ,,          was  28'" -91 2  on  tlie  24th. 

I'l 

The  sixth  maximum           ,,          was  30'" -053  on  the  26th  ;  the  sixth  minimmn           ,,          was  29'° -941  on  the  27th. 

M 

The  seventh  maximum       , ,          was  30'"  •  042  on  the  28th  ;  the  seventh  minimum       , ,           was  29'"  •  95  2  on  the  28th. 

1 

The  eighth  maximum        , ,          was  30'"  •  050  on  the  30th, 

JJ-  U 

The  range  in  the  month  was  i'"- 321. 

w 

The  mean  for  the  month  was  29'"-S27,  being  o'"-229  torerthan  the  average  of  the  preceding  25  years. 

'.'.    Il  t. 

TEJtPERATDKE   OF   TUE    AlR. 

The  highest  in  the  month  was  64'=-o  on  the  30th  ;  the  lowest  was  22°-5  on  the  ist. 

The  range              ,,           was  41° -5. 

The  mean             , ,           of  all  the  highest  daily  readings  was  48 = •  4,  being  1  °  •  6  lower  than  the  average  of  the  preceding  25  ye 

ars. 

1            The  mean             ,,           of  all  the  lowest  daily  readings  was  34°- 5,  being  o^- 8  foiocr  than  the  average  of  the  preceding  25  yea 

rs. 

1             The  mean  daily  range  was  i3°-9,  being  o°-8  less  than  the  average  of  the  preceding  25  years. 

1             ^ 
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AT  THE  Royal  Obsekvatory,  Gbeejtwich,  in  the  Yeah  1806.                                              (ccxxxv) 

ELECTRICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

and 
DAY, 

iS66. 

A.M. 

P.M. 

A.M. 

PM. 

Mar.      I 

o,  h.-fr                             :    lo,  ci.-s,  cu.-s 

lo,  sn                   :   10,  sn,  th.-cl       :     8,  th.-cl,  m 

2 

10,  ci.-cii                           :     3,  ci 

3,  ci,  ci.-cu,  cu   :     0,  h                     :  o,lu.-co,  f,  h.-fr 

3 

o,  h.-fr                            :     2,  li.-cl,  h.-fr,  h,  sl.-f 

lo,  gbn,  sl.-f      :   lo,  ci.-s,  th.-cl,  f :    lo,  th.-cl,  f 

4 

0 

0 

10,  li.-cl,  h,  gt.-glm 

10,  li.-cl,  ci,  ci.-s,  V           :     v 

5 

0 

o     :     m 

8,  ci.-cu,  ci 

5,  ci,  ci.-cu,  cu.-s             :   lo,  si 

6 

0 

ssN,ssP,sp,g.-cnr  :  m  :  w 

9,  ci,  ci.-cu 

lo,  r                                      :     o,  h.-fr,  m 

7 

0 

w     :     m 

6,  ci,  ci.-s,  V 

6,ci,ci.-s,ci.-cu,cu.-s  :     v                 :     o 

8 

w  :ssN,ssP,g.-cur,sp 

ssN,ssP,sp,g.-cur:  w:w     10,  ci.-s,  hi,  r 

V,  ci,  ci.-cu,  cu,  ci.-s,  hi,  r  :  vv,  m 

9 

vv                                   :     9,  ci.-cu,  ci.-s 

8,  ci.-cu,  ci,  cu,  ci.-s,  sl.-r  :  v 

lO 

lo,  ci.-cu,  ci.-s,  sc,  sl.-r,  sl.-sn 
10,  ci.-s,  h,  sl.-f 

9,  ci,  ci.-cu,  cu.-s,  v        :     v,  th.-cl 
lo,h,li,-cl,ci.-s,gt.-glm  :  v                :     v,  th.-cl 

12 

10 

8, ci, ci.-cu, ci.-s:     8,  sl.-r               :     o,  ms 

i3 

10,  ci.-s,  sl.-r 

10,  oc.-sn,  oc.-r                  :     o,  h.-fr,  m 

1  + 

o,  h.-fr                           :     7,ci,h,  h.-fr 

8,  li.-cl, h,ci,  ci.-cu:  9,cL-s,cu.-s,h  :     o,  fr,  h,  ms 

i5 

lo,  li.-cl 

lo,  ci.-s,  ci.-cu,  ci              :  lo,  oc.-r 

.6 

8,  ci,  li.-cl 

lo,  V,  ci,  li.-cl    :   lo                         :     o,  ms 

'7 

o                                       :    10,  h.-r 

v,ci,  ci.-s,  cu,  cu.-s  :  v,  ci,  th.-cl    :     v,  th.-cl,  ms 

1           i8 

6,  ci,  ci.-s 

10,  li.-cl              :   I  o,  li.-cl,  th.-r    :   lo,  r 

19 

o      :     o      :     w      1    10,  sl.-r 

9,  li.-cl,  ci, ci.-cu:  v                           :  lo 

i         ^° 
21 

0 

o                     '°'  '^^•■^'  ^'^'  ^^•"'' 

lo,  oc.-r               :   10,  oc.-r               :   I  o,  h.-r 

m 

o                  !   lo,  ■sl.-r,  sl.-sn 

10,  th.-r,  si         :  v,  oc.-r                  :   to 

22 

w 

ssP,ssN,sp,g.-cur  :  w  '   lo                                     :     6,  li.-cl,  h 

8,  cu,  ci.-cu,  ci.-.s,  sl.-sn,  v:  v,  h.-fr 

23 

vr 

w     :     o       • 

ID 

9,  li.-cl,  ci,  ci.-cu,  ci.-s,  w:  lo,  h.-sqs,  h.-r,  st.-w 

24 

1  o,  c.-r                             :     V,  r 

V,  oc,-h.-shs                     :   lo,  oc.-shs 

25 

10,  sl-r                             :   to,  V 

V                                         :     V,  li.-cl 

26 

m     :     o     :     m 

lo,  ci.-cu,  ci.-s 

lo,  th.-cl,  ci,  ci.-cu,  ci.-s  :  lo,  ci.-cu,  ci.-s 

27 

w 

w      :     o 

lo,  r,  sc 

4,  ci,  ci.-cu,  ci.-s             :     o 

28 

m 

w     :     o 

8,  ci,  ci.-cu,  ci.-s 

lo,  cu.-s,  ci.-s,  sc               :  lo,  ci.-s,  cu.-s,  sc,  si.  r 

29 

0 

0     :     w     :      o      '   10,  tli.-cl,  glm 

lo,  li.-cl,  h          :     V,  sl.-r               :   lo 

30 

m 

W      :     O             '     lo 

8,  li.-cl              :   10,  th.-cl,  h,  sl-r:   lo,  th.-cl,  sl.-r 

3i 

wN 

w     :     o     :     w         lo,  h.-r               :    lo,  c.-h.-r          :    lo,  sc,  th.-r 

10,  gt.-glm,  th.-r  :   lo,  oc.-r,  glm  :   lo,  ci.-s,  cu.-s 

ntjmDiTY  or  THE  Am. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  52°-2  on  the  29th;  and  the  lowest  was  2o°-6  on  the  14th. 

The  mean            „              was  34°-  8,  being  i"'  7  lower  than  the  average  of  the  preceding  25  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o""- 202,  being  o'"-oi:;  less  than  the  average  of  the  preceding  25  years. 

Weight  of  Vapour  in  a  Cubic  Foot  ofAir.—Ihe  mean  for  the  month  was  2B"-3,  being  o"-  2  less  than  the  average  of  the  preceding  25  years. 

Degree  of  Humidity.— The  mean  for  the  month  was  81  (that  of  Saturation  being  represented  by  100),  being  i  less  than  the  average  of  the  preceding  25  years. 

Weight  of  a  Cubic  Foot  ofAir.—Uhe  mean  for  the  month  was  547  grains,  being  3  gr^s  less  than  the  average  of  the  preceding  25  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  8- 1. 

Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ran^ng  from  0  to  10,  was  o-6. 

Wind. 

The  proportions  were  of  N.  8,  S.  7,  W.  7,  E.  s,  and  Calm  4.     The  greatest  pressure  in  the  month  was  i5'>»*o  on  the  square  foot  on  the  23rd. 

Fell  on  i5daysin  the  month,  amounting  to  i'°'63,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  groimd  ;  being  o'"- 04  (/ica^cr  than  the  average  fall  of  the 

preceding  5 1  years. 

Electkicity.— The  insulating  lamp  was  not  burning  from  March  i  to  3,  10  to  18,  and  24  to  26. 
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Results  of 

Daily  Meteorological  Observations 

a,  . 

Keadings  of  Thermometers.                  1 

=  55 

Wind 

AS    DEDUCED    FROM    ANEMOMETERS. 
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Barometer  Rkauings  from  Ete-Observations. 

1 

The  first  maximum  in  the  month   was   29'"-886  on  the  6th;   the  absolute  minimum  in  the  month  wa. 

29"'- 264  on  the    2nd 

. 

m 

The  second  maxmium              , ,           was  20'°  ■  946  on  the   8th  ;  the  second  minimum            ,  ,          wa 

29'"-750onthe    7tl 

fl 

The  third  maximum                , ,           was  3o'"  •  1 34  on  the  15th  ;  the  third  minimum               , ,           wa 

29i''-266onthe  iitl 

^H 

Tlie  fourth  maximum              ,,          was  29'"- 852  on  the  18th  ;  the  fourth  minimum              ,,           wa 

29'"- 741  on  the  1 6th 

Kl 

Tlie  absolute  maximum           ,  ,          was  .,0'"  •  286  on  the  22nd  ;  the  fifth  minimum                , ,          %ya 

29'" -6 17  on  the  19th 

U 

The  sixth  maximum                ,,          was  29- -705  on  tlie  29th  ;  the  sixth  mimmum                ,,           wa 

s  29'"- 291  on  the  28tl 

K 

Tlie  range  in  the  month  was  i'"-022. 

K! 

The  mean  for  the  month  was  29'"-  74,^,  being  o'"-o26  lou-ci  than  the  average  of  the  preceding  25  years. 

'w 

Temperature  of  the  Air. 

.* 

The  highest  in  the  month  was  79=-o  on  the  27th;  the  lowest  was  34'^-2  on  the  sth  and  30th. 

The  range             ,,            was  44° -8. 

The  mean             , ,             of  all  the  highestdaily  readings  was  58^-2,  being  o°-8  hkjher  than  the  averag 

of  the  preceding  23  3 

ears. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  40°'  8,  being  i°-  9  hli)lier  than  the  average 

of  the  preceding  25  3 

ears. 

The  mean  daily  range  was  i7-'4,  being  i°- 1  less  than  the  average  of  the  preceding  25  years. 

The  mean  for  the  month  was  47^' 0>  being  i°- 1  /il;flicr  than  the  average  of  the  preceding  25  years. 

AT  THE  Royal  Observatory,  Greexwich,  in  the  Year  18GG. 
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ELECTRICITY. 


CLOUDS  AND  WEATHER. 
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8,ci.-cu,ci, ci.-s:  10,  ci.-s  :   10,  ci.-s 


9,ci,ci.-s,ci.-cu,cu.-s,T,oc.-r  :   v  :       o,  1.  m 

7,  ci.-cu,  cu,  ci.-s,  oc.-shs     :   v  :       o,  ms 

9,  ci,  ci.-cu,  cu.-s  :   10,  li.-cl 
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V,  ci,  ci.-cu,  ci.-s,  cu.-s,h  :     o,  ms 

7,  ci,  ci.-cu,  cu,  ci.-s,  cu.-s  :  v  :       o,  m 

8,  ci.-cu,  cu.-s,  sl.-r       :   10,  li.-cl 
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Hdmiditv  of  the  Air. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  57'-  :  on  tlie  28th  ;  and  the  lowest  was  30- "6  on  the  .^oth. 
The  mean  , ,  was  4i°'5,  being  1^*2  hlc/her  than  the  average  of  the  preceding  25  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o'"-262,  being  o'"'oi  1  greater  than  the  average  of  the  preceding  25  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  3'"-o,  being  o"'"  i  greatei-  than  the  average  of  the  preceding  25  years. 
Degree  of  Humiditi/. — The  mean  for  the  month  was  79  (that  of  Saturation  being  represented  by  100),  being  the  same  as  the  average  of  the  preceding  25  years. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  543  grains,  being  the  same  as  the  average  of  the  preceding  25  years. 
Clocds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  lo,  was  6-3. 

OZONK. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  was  i'  2. 
Wind. 

The  proportions  were  of  N.  3,  S.  5,  W.  8,  E.  10,  and  Calm  4.     The  greatest  pressure  in  the  month  was  6""-  7  on  the  square  foot  on  the  24th. 
Raik. 

Fell  on  13  days  in  the  montli,  amounting  to  2'""  44,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  o'"'73  greater  than  the  average  foil  of  the 
preceding  5 1  years. 
Ei.ECTiticiTT. — The  insulating  lamp  was  not  burning  from  April  13  to  iS,  and  28  to  30. 
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Results  of  Daily  Meteorological  Observations 
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General  Direction. 
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the     7th  ;  the  absolute  minimum  in  the  month  was  29'"  -  299  on  the 


was  29" -836  on  the   loth;  the  second 

was  30'°-  252  on  the  i6th  ;  the  third 

was  30"" -230  on  the  21st ;  the  fourth  minimum 

was  29'° -694  on  the  28th;  the  fifth  minimiun 

was  29'° 


the  30th  ;  the  sixth 
039  Mtjher  than  the  average  of  the  preceding  25  years. 
•  6  on  the  4th. 


29'° -608  on  the  9th. 
was  29'° -434  on  the  12th. 
was  3o'°-oi5  on  the  i8th. 
was  29'"-4j9  on  the  26th. 
was  29'"  "630  on  the  29th. 


Bakometer  Keadings  from  Ete-Obseevations. 

The  first  maximum  in  the  month  was  30'°  - 1 1 

The  second  maximum 

The  absolute  maxima 

The  fourth  maximum 

The  fifth  maximum 

The  sixth  maximum 

The  range  in  the  month  was  ©'"-953. 

The  mean  for  the  month  was  29'° -8 13,  bemg 
Tejiperatckb  of  tue  Air. 

The  highest  in  the  month  was  73^-1  on  the  28th;  the  lowest  ■< 

The  mefn  "  of  all  the  highest  daily  readings  was  6 1°  •  4,  being  3°  -  2  lower  than  the  average  of  the  preceding  25  years. 

Th  e  mean  ',',  of  all  the  lowest  daUy  readings  was  40°  -  8,  being  3°  -  5  lower  than  the  average  of  the  preceding  25  years. 

The  mear  daUy  range  was  20° -6,  being  o°-3  greater  than  the  average  of  the  preceding  25  years. 
The  mean  for  the  month  was  50°  - 1 ,  being  2"  ■  9  lower  than  the  average  of  the  preceding  25  years. 


a 

iotis. 

He. 
i  kst 
hi 

Ita, 
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ELECTRICITY. 

CLOUDS  AND  WEATHER. 

:ONTII 
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A.M. 
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ikuMIDITY   OF   THE    AlK. 

1    Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  ^,f-o  on  the  51st ;  and  the  lowest  was  33- -4  on  the  isth. 

1             The  mean            ,,            was  40°' 8,  being  4''*9  fo«w  than  the  average  of  the  preceding  25  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o'"-  255,  bemg  o'°-049  less  than  the  average  of  the  preceding  25  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  2^''-(j,  being  oF-  6  less  than  the  average  of  the  preceding  25  years. 

Degree  of  Humidity.— The  mean  for  the  month  was  71  (that  of  Saturation  being  represented  by  100),  being  5  less  than  the  average  of  the  preceding  25  years. 

Weight  of  a  Cubic  Foot  of  ^iV.— The  mean  for  the  month  was  542  grains,  being  the  same  as  the  average  of  the  preceding  35  years. 

LOUDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  6- 1. 

ZONE. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  i  -o. 

"IND. 

The  proportions  were  of  N.  6,  S.  4.  W.  6,  E.  9,  and  Calm  6.    The  greatest  pressure  in  the  month  was  io»"-o  on  the  square  foot  on  the  i  ith. 

Fell  on  8  days  in  the  month,  amounting  to  i'- 94,  as  measured  in  the  sunple  cylinder  gauge  partly  sunk  below  the  ground;  beingo'»-2  2  less  than  Uie  average  fall  of  the 

preceding  51  years. 

.ECTRiciTY.-The  electrical  apparatus  was  not  in  action  on  May  i  and  2,  from  May  4  to  15,  and  on  Jlav  :;. 

(ccxl) 


Eesults  of  Daily  Meteorological  Observations 


Baeometer  Readings  fkom  Eye-Oesekvatioss. 

The  first  maximum  in  the  month  was  29'" -734  on  the    2nd;  the   first  minimmn  in   the  month 
, ,         was  30'"  •  107  on  the    8th  ;  the  second  minimum 
, ,         was  29'" -935  on  the  nth  ;,  the  third  minimum 
29'° -849  on  the  14th  ;  the  fourth  minimum 
was  29'° -629  on  the  17th  ;  the  absolute  minimum 

29'°"92i  on  the  20th  ;  the  sixth  minimum 
was  30'° -054  on  the  24th  ;  the  seventh  minimum 
was  29'"-  842  on  the  29th ;  the  eighth  minimum 
?57. 


The  absolute  maximum 
The  third  1 

The  fourth  maximum  , , 

The  fifth  maximum  , , 

The  sixth  maximum  , , 

The  seventh  maximum  , , 

The  eighth  maximum  , , 
The  range  in  the  month  was  0'° 


was  29'"'43i  on  the  12th. 
29'"- 350  on  the  1 6th. 
was  29'° '370  on  tlie 
was  29'"'  701  on  the  21st. 
was  29'"' 735  on  the  27th. 


I  74,  being  o'°-o23  loicer  than  the  average  of  the  preceding  25  years, 
the  2;th  ;  the  lowest  was  42°- 2  on  the  17th. 


The  mean  for  the  month  1 
Temperatcke  of  the  Aik. 

The  highest  in  the  month  was  86- 

The  range  ,,  was  44° '3. 

The  mean  , ,  of  all  the  highest  dally  readings  was  73°-  2,  being  2=-  2  lugher  than  the  average  of  the  preceding  2  j  years. 

The  mean  , ,  of  aU  the  lowest  daUy  readings  was  s2=-o,  being  i°-9  higher  than  the  average  of  the  preceding  25  years. 

The  mean  daily  range  was  2i°-2,  being  o°-4  greater  than  the  average  of  the  preceding  25  years. 

The  mean  for  the  mouth  was  60^-9,  being  i°-9  higher  than  the  average  of  the  preceding  25  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G6. 
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MONTH 
and 
DAY, 
1866. 


ELECTRICITY. 


CLOUDS  AXD  WEATHER. 
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HOJIIDITY    OF   THE    AlR. 

Temperature  of  llie  Dew  Point. 
The  Iiighest  in  the  month  -was  64°'6  on  the  28th  and  30th  ;  and  the  lowest  was  39°*8  on  the  1  ;tli. 
The  mean         ,,  was  53^' 5,  being  2° -8  higher  than  the  average  of  the  preceding  2j  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  oi»-4io,  being  ©'"-o.^S  yreater  than  the  average  of  the  preceding  25  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  4!>'*6,  being  o5'-4  greater  than  the  average  of  the  preceding  25  years. 
Degree  of  Htimidi/?j.— The  mean  for  the  month  was  77  (that  of  Saturation  being  represented  by  100),  being  3  greater  than  the  average  of  the  preceding 
Weight  of  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  529  grains,  being  2  grains  fcss  than  the  average  of  the  preceding  25  years. 
Clodbs. 

amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  (r<). 


The 


.  amount  for  the  1 


til,  on  a  scale  ranging  fi'oni  oto  10,  was  i'  i. 
Wind. 

The  proportions  were  of  N.  3 ,  S.  9,  W.  11,  E.  5,  and  Calm  2.     The  greatest  pressure  in  tli 
Rain. 

Fell  on  15  days  in  the  month,  amounting   to  3'"' 64,  as  measured  in  the  simple  cylinder  ga 
preceding  5 1  years. 
Elkctkicity. — June  17  to  22.  Tlie  electrical  apparatus  was  not  in  action. 


'  partly 


io""-o  on  the  square  foot  on  the  19th. 

nk  below  the  ground  ;  being  i^-GS  greater  than 


the  average  fall  of  tlu 
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Results  of  Daily  Meteorological  Observations 
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5q-5 

52-3 

i3i-2 

47-8 

68-3 

67-2 

7-2 

14-1 

3-6 

—    2-1 

Calm  :  N 

NE : NNE 

1-2 

o-o 

o-o 

232 

20 

29-910 

67-6 

48-0 

56-2 

48-0 

I20-0 

45-0 

66-3 

65-4 

8-2  116-0 

3-8 

-  5-2 

N  by  W 

N:   Calm 

1-5 

o-o 

O-I 

125 

21 

Apogee 

29-934 

78-0 

47-2 

62-2 

55-7 

I20-0 

39-1 

66-8 

65-7 

6-5  21-3 

0-0 

+  0-7 

Calm 

NW  :  ENE 

I-o 

0-0 

o-o 

164 

o-qS' 

22 

29-973 

70-7 

52-2 

59-3 
577 

5o-3 

log-o 
148-7 

45-8 

66-3 

65-7 

9-0  17-5 

3-4 

—    2-2 

NE 

NE 

o-o 

o-o 

o-o 

148 

O-C30 

23 

:: 

29-864 

72-2 

46-5 

48-5 

44-8 

9-2122-0 

ro  -  3-9 

NE  :  NNE 

NNW:  N 

1-5 

0-0 

o-i 

243 

0-00 

24 

DecUnatfon  S. 

29-907 

67-2 

54-2 

59-4 

48-3 

1 10-6 

48-3 

65-8 

647 

III 

16-5 

5-8 

-  2-3 

NNW 

NNW 

2-1 

0-0 

0-3 

270 

0-00 

25 

30-067 

67-2 

53-2 

58-3 

5o-q 

102-8 

52-5 

64-8 

64-2 

7-4 

14-2 

5-0 

-  3-5 

Nby  W 

NNW 

I -J 

0-0 

O-I 

142 

0-00 

26 

29-950 

74-4   49-1 

60-4 

53-1  I33-0 

65-3 

647 

7-3 

177 

0-8 

—   1-5 

Calm:   SW 

SW  :  SSW 

0-5 

0-0 

0-0  176 

0-00 

27 

Full 

29-630 

64-9  55-2 

59-0 

57-9 

75-0 

517 

64-8 

63-7 

6-8 

o-o 

—  3-0 

Calm 

SSW:  S 

0-4 

0-0 

O-O  i3o 

O-og 

28 

29-504 

68-4 

54-2 

6i-2 

57-1 

,i7-o 

52-8 

63-8 

63-7 

4-1 

9-0 

0-0 

—    i-o 

Calm  :  NE 

ENE  :  E 

0-3 

o-o 

0-0'  2o3 

0-00 

29 

29-426 

71-5 
70-2 

54-0 
49-1 

60-2 

53-9 

11^-2 

129-4 

52-8 

63-3 

63-2 

6-3 

14-0 

0-0 

—    21 

SE  :  SW  :  W 

W:  WNW 

5-0 

0-0 

I-o  439 

0-21 

00 

29-643 

58-2 

47-3 

44-2 

62-8 

62-7 

10-9 

20-2 

27 

-    4'2 

WNW: NW 

W  :  WNW 

3-0 

0-0 

0-8 

309 

0-00 

3l   In  Equator 

29-526 

58-8 

46-0 

5i-3 

5o-4 

77-2 

42-0 

63-8 

0-9 

5-2 

0-2 

—  II-I 

W:   SW 

WSW:  XW:  Nby  W 

5-8 

o-o 

1-2 

368 

0-14 

Means 

29-770 

72-6 

52-5 

6i-o 

53-9 

■  28-3 

49-' 

66-1   65-3 

7-1 

i5-8 

1-5 

-  0-8 

Sum 
7232 

l'^2 

Barometer  Readings  i 

ROM 

Ete-Oeservatiuns. 

The  absolute  minimum  in  the  month 

was  29'" -123  on  the 

3rd. 

The   first   maximum   in   the  month  ivas  2y'"-39.:;  on  the    4'li  ;  the  second  minimum 

was  29'"-33S  on  the 

5*. 

The  absolute  maximum           , ,            -svas  30'" •  174  on  the  i  ith  ;  the  third  minimum                   , , 

was  29'" -91 6  on  the 

3th. 

The  third  maximum               ,,            was  30'" -006  on  the  15th  ;  the  fourth  minimum 

was  29'°- 745  on  the  i 

9th. 

The  fourth  maximum             , ,            ivas  30'"  ■  001  on  the  22nd  ;  the  fifth  minimum 

was  29'° -844  on  the  2 

3rd. 

The  fifth  maximum                 ,,            was  :io!"-o8S  on  the  25th  ;  the  sixth  minunum 

was29'"-375ontlie  2 

9th. 

The  sixth  maximum                , ,            was  29'" "655  on  the  30th  ;  the  seventh  minimum             , , 

was  29'°-476onthe3 

is;. 

The  range  in  the  month  was  I'^-osi. 

The  mean  for  the  month  was  29'°- 770,  being  o"'-o33  lower  than  the  average  of  the  preceding  25  year 

s. 

Tejipekatcke  of  the  Air. 

The  highest  in  the  mouth  was  Sj"'!  on  the  13th;  the  lowest  was  46''-o  on  the  31st. 

The  range            ,,             was  41°- 2. 

The  mean             , ,             of  all  the  highest  daily  readings  was  72"-  6,  being  i°-  2  lower  than  the  avera 

ge  of  the  preceding  25 

years. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  5  2°  •  5 ,  being  0°  •  4  louder  than  the  averag 

3  of  the  preceding  25  3 

ears. 

The  mean  daily  range  was  20'- 1,  being  o'-S  less  than  the  average  of  the  preceding  25  years. 

The  mean  for  the  month  was  6i°-o,  being  o°-  7  lower  than  the  average  of  the  preceding  25  years. 

AT   THE   E 

OYAL  Observatory,  Greenwich,  in  the 

Ye.\r  ISCG.                                                  (ccxliii) 

ELECTRICITY. 

CLOUDS 

AND  WEATHER. 

MONTH 

and 
DAY, 

1866. 

A.M. 

P.M. 

A.M. 

I'M. 

July      1 

mN 

0      :     w 

h.-r                    :   10,  oc.-r             :   10,  h.-r,  li.- 

cl 

9,  ci.-cu,  cu,  r  :  V                           :     2,  ci.-s,  ci,  1 

2 

0 

0 

6,  ci,  ei.-cu,  cu,  cu.-s,  sl.-r 

io,r,ci.-cu, cu.-s  :  v,ci.-cu,cu, cu.-s  :  4,ci,ci.-cu,ci.-5 

3 

0:ssN,ssP,g.-cur,sp 

8,  ci,  ci.-cu,  cu.-s,  oc.-shs 

10,  ci,  ci.-cu,  sc,  !i.-r         :    10,  r 

4 
5 

10,  oc.-slis 

V,  oc.-slis            :  V,  oc.-shs             :  3,  ci.-cu,  ci.-s 

ssN,g.-cur.sp.  :  0 

h.-r                                  :     7,  ci.-cu,  cu.-s,  r 

9,ci.-cu,cu.-s,cu,ci,oc-shs  :   10,  glm 

6 

0  :  ssN,  g.-cur,  sp 

V       :  ssP,g.-cur,sp 

10,  cu,  CU.-.S,  oc.-shs,  t 

io,ci.-cu,cu,ci,h,l,t  :  io,cu.-s,n,t,l  :   10,  t,  sl.-r 

7 

0 

0 

9,  ci.-cu,  h 

6,  ci.-cu,  CU.-.S,  h              :     3,  ci,  ci.-s 

8 

0 

0 

10,  tli.-r,  glm 

10,  glm.  sc                           :    10,  se,  glm 

9 

0 

10,  th.-r                             :   10,  ci.-s,  cu.-s,  v 

7,  ci,  ci.-s,  ci.-cu               :     0 

10 

0,  m 

1,  ci 

4,li.-cl,ci,ci.-cu,eu,li  :  v,  li.-cl          :     0      _ 

6,  ci,  ci.-cu,  h     :     v,  ci,  ci.-cu,  h  :   8,ci,ci.-cu, ci.-s 

12 

0 

5,  ci.-cu                              :     0,  m 

i3 

0 

0 

h.-d                                  :     0 

1,  ci,  ci.-cu                        :     li.-cl,  ci 

14 

0 

w     :     0     :     w 

8,  ci,  h 

8,ci,ci.-s,ci.-cu,cu.-s,h :     v               :     0,  d 

i5 

w 

0 

3,  ci,  h 

8,  ci.-cu,  cu,  ci.-s,  h,  ih.-el  :     th.-el,  h 

16 

w 

7,  ci,  ci.-s,  ci.-cu 

6,  ci,  ci.-cu,  cu   :     V                      .  '     ^'  *^''  '^ 

17 

10,  ci,  ci.-cu,  ci.-s 

10,  ci.-cu,  ci.-s                    :   10,  ci.-s,  ms 

18 

w 

0,  ms                               :     7,  ci.-cu,  ci,  h 

6,  ci.-cu,  ci                        :     0 

19 
20 

0 

0 

2,  ci.-cu.  ci,  h 

io,ci,ci.-cu,ci.-s,h  :  th.-cl                :     0,  u.-d,  ms 

0 

w     :     0 

10 

9,  ci,  ci.-cu,  ci.-s:     0        :  4,ci,ci.-cu,cu.-s,h,h.-d,ms 

21 

w 

0 

o,.h.-d,  li,  ms                 :     0,  h 

0,  h                     :     0,  h                     :    2,  ci.-cu,  cu.-s 

22 

0 

0 

9,  ci.-cu,  ci.-s 

6,  ci.  ci.-cu                         :     0 

23 

0 

0 

10,  ci.-s,  glm,  ci 

3,  ci                    :     th.-cl                  :     8,  ci,  ci.-cu 

24 

w 

0     :     w     :      0 

10 

10,  ci.-cu                              :    10 

25 

w 

w 

10,  sl.-r 

10,  ci.-s,  ci.-cu                     :   10 

26 

0 

0 

7,  ci,  ci.-cu,  cu,  li 

10                                          :   10,  ci.-s,  ci.-cu,  sl.-r 

27 

0 

0     :     w 

10,  oc.-r 

10,  ci.-cu,  oc.-r  :   10                          :    10,  ci.-cu,  s 

28 

TV 

0      :     w     :     w 

10,  ci.-cu,  li.-cl 

10,  ci.-cu,  ci.-s                    :   10 
v,ci.-cu,cu.-s,ci.-s :     v                     :     0,  h.-d.  ms 

2q 

0       :     sN 

0 

r                                        :   10,  sc,  slis.-r 

00 

0,  ms                                :     8,  ci,  ci.-cu,  ci.-s 

7,  ci,  ci.-cu,  cu.-s,  ci.-s    :  8,  ci,  ci.-cu, ci.-s,  cu.-s, m 

, 

10,  r 

q,c.-r,ci,ci.-cu, ci.-s  :   10,  oc.-r         :   10,  oc.-r 

IICMIDITY   OF   THE    AlK. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  67°-8  on  the  13th  ;  and  the  lowest  was  46''4  on  the  20th. 
The  mean  „  was  53°' 9,  being  o"' 2 /»V;/(cr  than  the  average  of  tlie  preceding  25  years. 

Elastic  Force  of  Fapoar.— The  mean  for  the  month  was  o'"  ■  4 1 6,  being  o'"  •  003  greater  than  the  average  of  the  preceding  25  years. 

Weight  (if  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  46" -7,  being  o"-:  greater  than  the  average  of  the  preceding!.:;  years. 

Degree  of  Huviidily.—the  mean  for  the  month  was  78  (that  of  Saturation  being  represented  by  100),  being  2  greater  than  the  average  of  the  preceding  25  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  528  grains,  being  the  same  as  the  average  of  the  preceding  25  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  jo,  was  7*0. 
Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  was  09. 
Wind. 

The  proportions  were  of  N.  6,  S.  4,  W.  1 1,  E.  6,  and  Calm  4.     The  greatest  pressure  in  the  mouth  was  6'^''  7  on  the  siiuare  foot  on  the  5th. 

Eeil  on  9  days  in  the  month,  amounting  to  ii"-62,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"-97  less  than  the  average  fall  of  the 
preceding  s  i  years. 
Elixtkicity. — The  insulating  lamp  was  not  burning  from  July  3  to  _:;,  10  to  12,  16  to  18,  and  on  30  and  31.  ^^^^^^__^_^^___^_ 
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Results  of  Daily  Meteorological  Observations 


1 

1 

Readings  of  Thermometers. 

Difference 

iJU 

Wind  as 

DEDUCED   FROM   ANEMOMETERS. 

(3  IS 

s.a 

i 

Dry. 

Dew 

Point. 

1 

m 

III 

i! 

In  the  AVatcr 
of  the  Thames, 
at  Greenwich, 
by  Self-Ueftis- 
tering  Ther- 
m6meters,rcad 
at  9"  AM. 

betwee 

the 

DewPo 

Temperat 

and 

Air  Temper 

■  m  \ 

Osler's. 

ROBIN- 

a 
P 
iS 

and 
DAY, 
1 860. 

of 

the 

Moon. 

ire 
ature. 

m 

111! 
1111 

m 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

3-- 

1 

I 

Mean 
Daily 

Value. 

Mean 
Daily 
Yalue. 

1 
3 

Mean     « 
Daily      1 
Value.     £ 

1 

A.M. 

P.M. 

0 

1 

p 

in. 

0 

0 

^ 

0 

„ 

0                   ° 

0 

0 

0 

0 

0 

lbs. 

lbs. 

lbs. 

miles. 

Aug.   I 
2 

Last  Qr. 

29720 

29-  +  2I 
29-607 

698 
72-8 
72-9 

5.-7 

56-1 
54-6 

57-8 
63-7 
6. -4 

ore 
60-2 
55-4 

121-8 

108-8 

ii6-i 

49-0 

53-5 

52-4 

62-3 
62-3 

6i-8 

61-7 

6-8 
3-5 
6-0 

14-0 

9-4 
lo-i 

2-8 

0-0 

3-8 

-  4-6 

+    1-3 

—    1-0 

N  by  W 

wxw 

SW  :  W 

NW 

W  :  WNW 

1-7 

••9 
3-4 

0-0 
o-o 
0-0 

0-3 
0-3 
l-i 

221 

3i5 
436 

o-isf 
o-ool 

4 
5 
6 

Perigee 

29-052 
29-613 
29-537 

6q-8 
68-3 
6i-o 

50-4 
5o-3 
49-3 

58-8 
57-1 
55-2 

46-3 
467 
52-4 

137-0 
.30-7 
83-4 

49-8 
42-4 
44-1 

6i-8 
6o-7 
61-1 

61-7 
59-0 
60-4 

12-5 

10-4 
2-8 

II -0 

2-8 
3-2 
0-0 

-  3-5 

w 

W  :  WNW 

W  :  WSW 

WNW  :  W 

NW  :   W 
SW:  SSW 

8-1 

2-9 
5-0 

0-3 
0-0 
o-o 

2-4 
0-6 

471 
33 1 
462 

0-00 
O-OO; 

0-21! 

7 
8 

9 

D,SSU-. 

29-322 
2q-5oq 
29-.130 

70-0 
68-2 
68-0 

55-5 
5o-4 
5i-i 

60-6 
5^-6 
58-6 

5 1 -4 

5o-3 
477 

i3o-2:  04-5  1  6o-8 

123-8    4.3-6  !6o-5 
i3o-o'  45-3    60-8 

59-3 
58-2 
60-2 

9-2 
9-3 
10-9 

.7-3 
16-6 
19-6 

3-4 
1-8 
1-8 

-  "•4 

-  2-4 

-  3-5 

ssw 
ssw 

SW  :  WSW 

SSW 

ssw 

WSW 

10-8 
6-0 
2-0 

0-2     2-4 
0-2!  1-7 
0-0    0-8 

5o5 
414 
283 

o-i5 
0-07 

lO 

New 

29-586 
29-927 
29-552 

63-5 
68-5 

48-2 
48-2 
5r2 

55-5 
57-5 
58-8 

49-2 
49-5 
55-4 

1x5-5    41-4    60-3 
ii6-5,  41-5    60-7 
123-6    49-7  '6o-8 

5,7 

60-2 

597 

6-3 
8-0 
3-4 

i5-o 

18-9 
12-4 

2-2 
2-7 
ro 

-  6-6 

-  4-6 

-  3-2 

WSW:WNAV:NNW 
NW:  N 
.SE  :  NE 

NW:  W 
NW:W:WSW 

N:SSE:  SW 

2-0 

1-5 

I '4 

O-O 
0-0 

0-0 

0-2 
O-I 
O-O 

255 
187 
ii3 

0-oz 

o-caj; 

14 

In  Equator 

29-767 
29-634 
29797 

71-0 
66-8 
65-3 

55-5 
55-5 
53-9 

6.-4 
58-q 
57-7 

52-7 
54-1 
49-2 

.28-0   54-. 
86-o!  52-1 
95-9   47-9 

6r8 
62-8 
60-8 

60-7 
6i-2 
6o-7 

87 
4-8 
8-5 

i5-7 

12-1 

11-9 

1-8 
0-6 
3-4 

-  0-5 

-  2-8 

-  3,-S 

NE 

SSW 
WNW 

SE 

NW 
W 

6-0 
2-0 

0-0 

z 

0-0 
0-5 
0-2 

25o 

196 

21  1 

16 

'■'diT" 

29-566 
29-6+2 
29-800 

63-0 
66-7 
72-2 

5.-6 

55-1 

56-2 
07-7 

48-2 
46-3 
48-7 

89-0 
11 1 -o 
108-0 

47-8 
42-4 
41-1 

6i-8 
6i-3 
60-5 

61-0 

597 
59-6 

6-9 

9"9 
9-0 

ip-5 
i8-o 
20-1 

2-9 

-  6-2 

=  J1 

WSW 
WSW 

WSW 

WSW:  WbyN 
W 

SW  :  S 

7-6 
7-0 
0-7 

o-o 

0-0 
0-0 

11 

•J. 

423 
280 
173 

^;J 

•9 
20 
21 

D.x'imatio'I  S. 

29-662 
29-561 
29-69C 

73-2 
72-5 
68-9 

45-0 
54-8 
53-5 

60-7 
61-6 
59-8 

53-1 

58-3 
56-7 

i32-8 
109-5 
102-0 

42-0 
54-8 
51-9 

6„., 

60-8 
606 

58-q 
59-7 
59-+ 

7-6 
3-3 
3-1 

20-1 

II-6 

g-g 

1-2 

0-0 

—  0-2 

+   0-8 

-  o-g 

Ciilin  :  SE 

N 
N  :  NNW 

SE : ENE 

NE 
NNW 

>-4 

0-0 
0-8 

0-0 
0-0 
0-0 

0-1 
O-O 

o-o 

129 
102 
186 

o'S 
o-re 

22 

23 

24 

29-844 
29-879 
29-866 

67-0 
74-3 
73-4 

56-7 
5o-5 
56-6 

60-2 
63-4 

56-1 
57-6 
5g-6 

87-4 

122-2 

94'9 

54-8 

6i-3 
6i-8 
62-8 

09-7 
61-7 
62-4 

t'i 

3-8 

9"4 
11 -0 
9-0 

1-3 
o-o 
0-0 

-  0-3 

—  0-4 
+    2-9 

NNW:  N 

Calm 

E  :  Calm 

Calm 

E 

WSW:  S 

o-i 
1-5 

0-3 

0-0 

0-0 

0-0 

O-O 
O-I 

0-0 

69 
167 

i36 

0-00 
0-00 

o-o5 

25 

26 
27 

Fu'll 

29-919 
29-830 
29-673 

73-2 
78-5 
74-2 

52-6 

62-3 
660 
64-3 

57-Q 
56-3 
54-5 

129-0 
i55-q 
133-8 

44-5 
55-2 
54-0 

63-0 
63-8 
64-1 

62-7 
63-7 
63-9 

4'4 
97 
9-8 

12-1 

19-4 

1 8-5 

0-0 
0-0 
2-5 

+    1-8 
+   5-7 
+  4-2 

SW 

SSE  :  SW 

SW 

SW:    SbyE 

SSW 
SW 

0-3'  0-0 
I-8J0-0 
3-5  0-0 

0-0 

0-2 
0-3 

104 

234 

0-01 

o-oi 

0-00 

28 

2q 
3o 

In  Equator 
rengoe 

29-371 
29-i6q 
29-593 

69-9 
5q-o 
67-3 

55-1 
53-8 
52-5 

60-7 
55-0 
58-1 

54-5 
53-8 
48-8 

110-5 

74-2 
121-4 

48-4 
48-8 

5o-8 

64-3 
64-8 
63-8 

64-1 

647 
63-7 

6-2 
1-2 

9-3 

14-4 

2-2 

i5-8 

1-9 

0-2 

2-4 

4-  0-8 

-  47 

-  1-3 

S:  SE 

Calm:   SW 

NW 

SE  :  Calm 
XW  :  WSW:  W 

SW 

i-i 

8-0 
6-0 

0-0 

o-o 
0-0 

O'l 

0-4 
0-8 

121 
36 1 

2l3 

0-00 

o-6o 

01 

29-724 

70-8 

46-9 

58-2 

5o-3 

129-5 

41-4 

62-8 

62-3 

7-9 

.6-4 

1-5 

—    i-o 

SW 

SW:  SbyW 

0-2 

o-o 

0-0 

227 

Means 

29-638 

69-4 

52-3 

59-4 

52-7 

1            1           1 
ii5-8    48-4    6i-8i6i-o 

6-8 

14-4 

1- 

-    1-8 

■■ 

7860 

' 

' 

'        1 

__ 

Baromf.ter  Ueadixgs  FROM  Ete-Observations. 

The  first  maximum  in  the  month  was  2c)'"-  766  on  the      ist ;  the  first  1 


..he  ni 


.vas  29'" 


-642  on  the    3rd;  the  second  minimum 
was  29'"-  6.S6  on  the     ;th  ;  tlie  third  minimum 
was  29'"-i;S3  on  the    8th  j  the  fourth  minimum 
was  ?(y"-i)(u  on  the  i  ith  ;  the  fifth  minimum 
was  21)'"- 791  on  the  i.:;th  ;  the  sLxth  minimum 
was  29'"-8o6  on  the  15th;  the  seventh  minimum 
was  29'" -825  on  the  18th  ;  the  eighth  minimum 
was  29'" -928  on  the  23rd  ;  the  ninth  minimum 
was  29'"- 941  on  the  25th  ;   the  absohite  minimunr 
•804. 

lower  than  the  average  of  tlie  precedii 


onth  was  29' 


The  second  maximum 
The  third  maximum 
The  fourth  maximum 
Tlie  absolute  maximum 
The  sixth  maximum 
The  seventh  maximum 
The  eighth  maximum 
The  ninth  maximum 
The  tenth  maximum 
The  range  in  the  month 

The  mean  for  the  month  was  29'" -638,  being  o'" 
Temperatoke  of  the  Air. 

The  highest  in  the  month  was  78^-5  on  the  26th  ;  the  lowest  was  45^-0  on  the  19th. 

The  range  ,,  was  33° -5. 

The  mean  , ,  of  all  the  highest  daily  readings  was  09'' -4,  being  3° -4  lower  than  the  average  of  the  preceding  25  years. 

Tlie  mean  ,  ,  of  all  the  lowest  daily  readings  was  52^^'  3,  being  o^^-  8  lower  than  the  average  of  the  preceding  25  years. 

The  mean  daily  range  wasi  7'^*  i,  being  2°-  6  less  than  the  average  of  the  preceding  25  years. 

The  moan  for  tlie  month  was  59^-4.  being  r^-8  lower  than  the  average  of  the  preceding  25  years. 


on  the    2nd. 

on  the  4th. 
was  29'"  -  288  on  the  7th. 
was  29'" -403  on  the  9th. 
was  29'"- 552  on  the  12th. 
was  29'"  -  6 1  o  on  the  1 4th. 
was  29'"-5oS  on  the  i6th. 
was  29'"- 546  on  the  20th. 
was  29'"-S40  on  the  24th. 
was  29'"- 157  on  the  29th. 


25  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186G.                                                   fccxlv 

ELECTRICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

and 
DAY, 

isr,6. 

A.M. 

P.M. 

A.M. 

P.M. 

Ai.-ii.t.  I 

10,  si,  r                               :   10,  gt.-glm 

7,  cu,  ci.-cu,  ci                 :   10,  ci.-cu 

2 

10,  ci.-s,  oc.-r 

io,cu.-s,n,ci.-s,li.-cl,li.-r,v:    10,  li.-cl,  ci 

3 

10,  cu.-s,  ci.-s 

io,li.-cl,ci.-s,cu,s:     v,  sl.-r               :6,ci.-s,cu.-s,ci,ms 

+ 

0,  ms                :     0                        :    10.  sc,  li.-el,  v 

7.ci,ci.-cu,ci.-s:     v                         :     0,  ms 

1              5 

10,  sl.-r,  glm 

6,  ci,  ci.-s,  ci.-cu,  cu.-s  :     3,  ci,  ci.-cu,  cu.-s,  ms 

6 

10,  ci.-s,  cu.-s 

10,  oc.-r,  sc        :   10,  tli.-r               :      10,  th.-r 

7 

1-                                         :     8,  ci,  fi.-cu,  cu.-s,  sc 

8,  cu,  ci.-cu,  u,  r              :     2,  ci.-s,  ms 

8 

0,  ms                                 :     8,  li.-cl,  ci.-cu,  sl.-r 

V,  sl.-r                •     sl.-r                   :     10,  h.-r,  v 

9 

r                                         :     7,  ci.-cu,  cii,  h,  v 

6,ci,ci.-s,cu.-s,ei.-cu :     vv                            :      i,  ci,  ci.-s,  ms 

lO 

ssN,sP,g.-cur,sp:  0 

li.-c!,ms                            :     7,  ci,  ci.-cu,  ci.-s,  li 

6,ci,ci.-cu,ci.-s,oc.-shs:     v                        :v,r,ei,ci.-cu,ci.-s,cu.-s 

1 1 

0                                      0 

V,  1                                     :     g,  ci.-cu.  h 

9,  ci.-cu,  h                        :     9,  ci.-cu,  ci.-s 

12 

0                                    w 

r                                         :   10,  cu,  cu.-s 

9,ci,ci.-cu,cu.-s,glm:     ghn                        -.   10,  sl.-r,  glm 

,3 

0                           0        :       w 

oc.-shs                               :     7,  cu,  ci.-cu,  ci.-s, 

9,ci,ci.-s,cu.-s,ci.-cu:io,  ci.-cu,  cu.-s,  ci.-s:   10 

•4 

0                         0      :     0      :      w 

li.-r                                     :    10,  tU.-r 

io,ci.-s,ci.-cu,li:     vv,  w                  :     0 

i5 

w                  '                   0 

10,  ci,  ci.-cu,  ci.-s, 

10                                         :   10 

i6 

0                                      0 

10 

9,oc.-shs,ci,ci.-cu,ci.-s,  w:v,  w                    :     0, 1,  w 

17 

w                          w         :        0 

5,  ci,  ci.-cu,  cu.-s,  ci.-s,  w 

9,ci,ci.-s,cu.-s,ci.-cu,v,w:v,sl.-r                   :     3,  ci,  ci.-s 

i8 

0                   !                   0 

2,  ci,  ci.-cu,  cu,  1) 

7,ci,ci.-cu,cu,cu.-s,h;     ci.-cu                       :     0 

'9 

0                                      0 

li.-cl                                     :      8,  ci,  ci.-cu 

8,  ci,  ci.-cu                       :     S,  ci,  ci.-s,  ci.-cu,  cu.-s 

20 

0                   1                   0 

10,  f,  glm,  r 

8,th.-cl,ci,ci.-cu,ci.-s,sl.-f:io,  h                   :   10,  ci.-s,  cu.-s,  h,  r 

21 

0                                      0 

c.-r                    :    10,  ci.-cu,  li       :    10,  ci.-cu,  li 

9,  ci.-cu,  li       :     ci.-cu                  :     0 

22 

0 

0 

to,  ci.-s,  h 

10,  ci.-cu,  cu.-s,  ci.-s        :     ci,  Ii,  d 

23 

0 

0      :     w      :     0 

h.-d                                    :   to,  h 

5,  ci,  ci.-cu.  cu.-s,  ci.-s  :    10,  ci,  ci.-s,  li.-cl 

24 

ci,  (1                                   :    10,  ci,  ci.-s,  ci.-cu,  h,  r 

10,  sc,  th.-r        :      10                         :     ci,  d,  lu.-co 

20 

.1                                         :   10.  ci.  ci.-s,  !, 

lo,  ci,  ci.-cu,  li,  sl.-r         :   9,  ci,  ci.-cu,  d 

26 

2,  ci,  f,  sl.-r 

7,ci,ci.-s,ci.-cu:     4,  ci                    :   10,  ci,  1 

27 

w                                   w 

9,  cu,  ci.-cu,  cu.-s 

6,ci.-cu,ci,ci.-s,sl-r:     li.-cl                       :     i,  ci.-s 

28 

w                                 0 

10,  ci,  ci.-cu,  ci.-s 

io,ci.-s,cu.-s,ci.-cu,r,glm  :  10,  ci.-s,  cu.-s   :     ci.-cu,  cu.-s 

29 

W         -.sP.g.-cur.sp                     0 

10,  h  -r 

10,  r                                    :     9,  cu.-s,  ci.-cu,  s,  sc 

3o 

0                     ]                    0 

10,  r                                  :     6,  li.-cl,  eii.-s,  ci.-cu,  ci 

g,ci,ci.-cu, ci.-s:     10,  sl.-r              :   10,  th.-cl,  cu.-s 

3i 

w 

0 

d                                      :     1,  ci.  ci.-s,  ii 

1 
1 

7,ci,ci.-s,cn.-s,ci.-cu:     4,  ci,  ci.-cu,  ci.-s    :     0 

Humidity  of  the   Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  6j=-  2  on  the  and  ;  and  the  lowest  was  43^-4  on  the  i6th. 

The  mean             ,  ,             was  jz^"  7,  being  i   •  i  lower  tlian  the  average  of  tlie  preceding  25  years. 
Elastic  Force  of  F«po«r.— The  mean  tor  the  month  was  o'"-399,  being  o"'-oiy  less  than  the  average  of  the  preceding  25  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air — The  mean  for  the  month  was  4'"-  5,  being  o?"  i  less  than  the  average  of  the  preceding  25  years. 

jyegree  of  Humiditi/.— The  mean  for  the  month  was  79  (that  of  Saturation  beiiig  represented  by  100),  being  2  greater  than  the  average  of  the  preceding  25  years. 
Weirjht  of  a  Cubic  Foot  of  .liV.— The  mean  for  the  raontJi  was  528  grains,  being  i  grain  less  than  the  average  of  the  preceding  25  years. 

Ci.oui,s. 

The  mean  amount  for  tlie  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  7  •  7. 

OzoNi:. 

The  mean  amount  for  the  montli,  on  a  scale  ranging  from  0  to  10,  was  1  •  i. 

Wind. 

The  proportions  were  of  N.  5,  S.  8,  W.  i.^,  E.  2,  and  Calm  3.     The  greatest  pressure  in  tlie  month  was  io""-8  on  the  square  foot  on  the  7tli. 

Rain. 

Fell  on  18  days  in  the  month,  amounting  to  2"' -42,  as  measured  in  the  simple  cylinder  gauge   partly  sunk  below  the  ground;  be".ng  o'"- 02  (/fcndr  than  tlie  average   fall  of 
the  preceding  _i;i  years. 
ELECTKiciTr.-The  insulating  lamp  was  not  burning  from  Ausust  i  to  9.  and  24  to  26. 

1 

^ 

(ccxlvl) 

Results  of  D. 

LILY 

Meteoeological  Observations 

IJeadings  of  Thermometers. 

Difference 

between 

the 

III 
ill 

i!i| 

Wind  as  deduced  from  Anemometers. 

ir 

"' 

ni 

ij        In  the  "Water 
^S       of  the  Thames, 

Osler'6. 

Robin 

MOI^TPI 

Phases 

.5  si 

Dry. 

Dew 

if 

Dew  Point 
Temperature 

Pressure 

■s.t 

Bs  '  1  - 

and 
DAY, 
1866. 

of 

the 

Moon. 

11^ 

til 

Point. 

Si 

III 

11 

tering  Ther- 

mometers.read 

at  91'  A.M. 

and 
Air  Temperature. 

ill 

General  Direction. 

in  lbs. 

on  the 

square  foot. 

u 

III 

^ 

Mean 

Mean 

■s 

^ 

Mean 

■g 

■s 

Ui 

1 

1 

Daily 

Daily 

?iii 

1  =  a 

s 

0 

DaUy 

0 

« 

£  g  S*! 

A.M. 

P.M. 

1 

22 

^M 

K 

5 

Value 

Valua 

nil 

i^i 

w 

^ 

Value 

J 

|§.H« 

is 

jli 

in. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~i^ 

lbs. 

~^ 

mil... 

i^' 

' 

Sept.  1 

29729 

70-7 

52-2    59-1 

5i-6 

i3i-6 

447 

63-3 

62-2 

7-5 

.6-9 

3-0 

+    0-. 

S  by  W  :  SW 

SW  :   SSW 

4-6 

0-0 

0-5 

35 1 

2 

Last  Qr. 

29-387 

65-6 

48-8  04-5 

5o-5 

I23-0 

45-5 

62-4 

62-4 

4-0 

8-4 

1-2 

-  4-2 

S.SW:  SW 

WSW 

8-4 

0-0 

0-8 

366 

o-goi 

3 

pJS^x. 

29701 

66-3 

45-8 

55-6 

47-2 

i3o-o 

38-8 

59-8 

58-7 

8-4 

.67 

2-3 

-   2-8 

WSW  :  W 

W:  SW 

8-2 

0-0 

I-. 

3l2 

o-ooj 

4 

29-476 

68-5 

52-8 

59-7 

58-9 

83-0 

47-0 

0-8 

7-0 

o-o 

-f-    1-5 

SW.  SSE  :  SSW 

SW 

3-4 

0-0 

0-6 

378 

0-24 

29-281 

69-3 

58-8 

61-7    56-2|I22-5 

54-6 

60-8 

60-2 

5-5 

.1-3 

0-0 

+  3-7 

SW  :  SSW 

SW 

2O-0 

0-5 

3-0 

389 
464 

0-14 

6 

29-432 

68-2 

55-1 

60-0 

54-7 

io6-i 

48-3 

62-0 

61-6 

5-3 

1 1-3 

2-5 

+    2-1 

SW  :  SSW 

S:  SSW 

.5-8 

0-2 

1-5 

o-i8 

7 

29-457 

69-3 

54-8 

60-4 

55-1 

114-8 

53-3 

6o-8 

60-7 

5-3 

i.-o 

21 

+   2-6 

SW  :   WSW 

SW 

20-0 

0-0 

2-8 

178 

o-ooj 

8 

2g-55o 

60-9 

557 

57-4 

53-8 

788 

54-9 

60-8 

60-6 

3-6 

6-1 

0-6 

-  0-4 

Calm  :  NE 

NNE :  N 

0-2 

0-0 

0-0 

88 

0-45 

0-171 

9 

New 

29-582 

67-2 

53-2 

58-5 

53-2 

1 18-0 

48-4 

60-8 

60-7 

5-3 

9'4 

0-2 

+  0-8 

Variable 

S  :  SSE 

I-I 

0-0 

O-I 

221 

10 

In  Equator 

29-092 

70-2 

54-8 

59-9 

52-8 

.25-3 

52-9 

61-7 

60-9 

7-1 

12-2 

2-0 

4-     2-2 

S:   SW 

SW 

3-2 

0-0 

0-6 

319 

o-o3 

II 

29-424 

63-6 

52-3 

56-2 

49-2 

121-1 

48-0 

60-8 

60-4 

7-0 

ii-7 

0-2 

—    ''4 

SW  :   SSW 

WSW  :  W 

22-0 

0-2 

2-6 

410 

0-^!  1 

12 

29-750 

59-9 

497 

52-8 

47-3 

88-1 

43-5 

59-8 

597 

5-5 

10-6 

0-6 

-  47 

W:  WNW 

SW:  SSE:  SSW 

3-6 

O-O 

0-5 

214 

of 

i3 

29-642 

64-9 

52-4 

57-3 

5o-6ioi-2 

5o-7 

59-8 

58-4 

6-7 

II-2 

3-2 

0-0 

SW:   W 

WSW:  SSW 

2-4 

O-O 

0-4 

271 

o{ 

14 

29-405 

64-6 

52-0 

56-1 

48-OJII2-0 

52-0   59-0 

587 

8-1 

14-4 

2-2 

—   i-i 

S  :  SW 

SW 

2O-0 

O-I 

2-3 

3o8 

°'Ui 

Apogee 

29-568 

67-2 

47'4 

56-1 

49-6|i35-o 

43-9 

59-3 

58-6 

6-5 

14-4 

2-2 

—    l-o 

SW 

SW 

8-1 

0-0 

0-6 

289 

°'W 

16 

29-237 

63-2 

47-0 

53-1 

49-2|i24-5 

41-5 

58-3 

56-7 

3-9 

8-5 

1-3 

-  3-8 

SW 

S  :  SW 

12-5 

0-0 

i-o 

307 

o-i 

17 

^ss:;^^ 

29-602 

64-8 

46-9'  53-5 

46-0  1 1 1-6 

57-8 

56-7 

7-5  i5-8 

I  "9 

-  3-2 

W:  WNW 

NW:  WSW 

2-6 

0-0  ;  0-4 

i6i 

of 

18 

29-890 

64-0 

42-4' 53-9 

5o-o  112-0 

397 

58-3 

57-3 

3-9 

12-4 

0-4 

-  2-6 

SW 

SSW 

10-8 

0-0  0-5 

342 

0-1 

>9 

29-795 

66-9 

53-5  58-0 

51-9'.  18-9 

5o-4 

57-8 

577 

6-1 

IO-3 

0-6 

+    1-8 

SW 

SW 

10-0 

01 

i-o 

273 

o-oi: 

20 

29-770 

6o-8 

48-5I  54-8 

49-31  96-0 

41-4 

58-1 

56-9 

5-5 

lo-i 

2-3 

—    1-2 

SW 

SW 

10-2 

O-I 

I-I 

35o 

o-oo 

21 

29-465 

64-3 

49"6 

53-9 

46-3119-8 

48-7 

56-8 

56-2 

7-6 

14-9 

2-2 

-  J-g 

SW  :   WSW 

WSW  :  SW 

14-3 

O-I 

'■4 

269 

0-19 

22 

29-144 

55-0 

46-2 

49-0 

46-7    69-0 

46-2 

56-6 

56-4 

2-3 

6-4 

O-O 

-  6-5 

SW  :  SE  :  NE 

NW  :  SW  :  S 

17 

0-0 

o-i 

164 

1 
°'49 

23 

29-276 

59-8 

45-0 

5i-2 

48-4I  91-2 

56-4 

2-8 

7-6 

0-0    —    4-0 

Calm 

ESE:  SE 

o-i 

0-0 

0-0 

no 

0-00 

24 

InEjJalor; 

29-588 

63-8 

47-9 

53-7 

49-3120-7 

40-0 

55-8 

547 

4-4, "-8 

0-8  -    1-3 

SE 

SW 

2-4 

0-0 

0-3 

216 

0-02 

25 

29-83; 

64-3 

41-3,  53-4 

46-6.26-8 

33-1 

55-8 

55-7 

6-8II7-5 

0-5 

-  1-4 

S 

S  by  W  :  SSE 

1-6 

o-o 

0-3 

216 

0-00 

26 

29-797 

62-0  517156-3 

55-9    78-0 

51-7 

55-8 

54-7 

0-4 

17 

o-o 

+  17 

SSE  :   S 

SW 

0-5  0-0  '  o-o 

106 

o-o5 

27 

Perigee 

29787 

62-8 

5o-o  54-4 

5i-o 

79-2 

42-2 

56-0 

54-7 

3-4 

9-3 

o-o 

0-0 

SE 

Calm 

0-0  0-0  1  0-0 

57 

0-16 

28 

29-654 

71-0 

48 -9  58-. 

57-4 

.14-0 

42-3 

54-8 

54-6 

0-7 

6-5 

0-0 

+  3-9 

Calm:   E 

E  :  Calm 

0-7  0-0    O-I 

123 

0-00' 

29 

29749 

67-8 

55-9,61-2 

58-0 

95-2 

48-0 

54-5 

53-7 

3-2 

7'4 

0-2 

+   7-1 

S  :  Calm 

Calm 

0-3  0-0  0-0 

66 

0-00 

3o 

Dec,r„SN. 

29-878 

67-. 

57-3  6i-o 

60-0 

74-0 

54-2 

55-8 

547 

l-o 

3-6 

0-0 

+   7-0 

NE 

N  :  W  by  S  :  N 

0-5  0-0  0-0 

199 

0-00 

Means 

29-075 

65-1 

5o-6  06-4 

1 

5i-5 

.07-5 

46-6 

5S-6 

58-0 

4-9  |io-6  1   i-i 

—  0-2 

....  7^i7 

! 

3^0' 

Babometer  Headings  from  Ete-Observations. 

The  first  maximum  in  the  month  was  29'"-  757  on  the     ist ;  the   first  minimum  in  the  month  -was  29'°-.:i6i  on  the    2nd. 

The  second  maximum             , ,         ivas  20'"-  7.^,-^  on  the    .^rd  ;  the  second  minimum              , ,            was  29'° •  2 1 5  on  the    5th. 

The  third  maximum 

was  29'" - ; 2  ^  on  the    6th  ;  the  third  minimum                 , ,            was  29'" -  280  on  the    6th. 

The  fourth  maximum 

was  29'" -661  on  the    9th;  the  fourth  minimum              ,,            was  29"'" -350  on  the  loth. 

The  fifth  maximimi 

was  29'" - 483  on  the  1  oth  ;  the  fifth  minimum                  , ,           was  29'"  •  372  on  the  i  ith. 

The  sixth  maximum 

was  29'"- 794  on  the  1 2th;  the  sixth  minimum                 ,,           was  29"'-332  on  the  14th. 

The  seventh  maximum 

,,        was  29'" -596  on  the  I  jth;  the  seventh  minimum            ,,           was  29'" -048  on  the  1 6th. 

The  eighth  maximum 

,,         was  29'"- 915  on  the  i8th;  the  eighth  minimum              ,,           was  29'" -785  on  the  19th. 

The  ninth  maximum 

was  29i"-868  on  the  20th  ;  the  absolute  minimum           , ,            was  29i"-o.H  on  the  22nd. 

The  tenth  maximum 

was29i"-868on  the  25th;  the  tenth  minimum                ,,            was  29'"-6i2  on  the  28th. 

The  absohite  maximimi 

, ,         was  20'"- g; 3  on  the  ?oth. 

( 

The  range  in  the  month  was  0'°  •  9 1 9 . 

The  mean  for  the  month  was  29'°-s75,  being  o'°-  253  lower  than  the  average  of  the  preceding  25  years. 

Temperature  of  the  Aik. 

The  highest  in  the  month  was  7i°-o  on  the  28th  ;  the  lowest  was  4i°-3  on  the  2;th. 

The  range            ,,             was  29°- 7. 

The  mean             ,,             of  all  the  hichest  daily  readings  was  65'- 1,  being  2^ •  6  7uwer  than  the  average  of  the  preceding  25  ye 

ars. 

The  mean            , ,            of  aU  the  lowest  daily  readings  was  so^-e,  being  i°-  6  higher  than  the  average  of  the  preceding  25  ye 

irs. 

The  mean  daily  range  was  14^-5,  being  .^°- 2  fe.ss  than  the  average  of  the  preceding  25  years. 

The  mean  for  the  month  was  ;6  -4.  being  0- •  7  hirer  than  the  averatre  of  the  preceding  25  years. 

*-., 
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ELECTRICITY. 

CLOUDS  AND  -WEATIIEn. 

MONTH 

and 
DAY, 

" 

1866. 

A.M. 

P.M. 

A.M. 

P.JI. 

Sept.     I 

0 

0 

6,  ci.-cu,  cu,  cu.-s,  sl.-r 

9,  ci.-cu,cu,  cu.-s,  ci,  sl.-r:  v,  s 

2 

0 

0         :       w 

0                                         :   10,  h.-r,  w 

V,  ci.-s,  cu.-s,  oc.-r,  t     :  vv,  oc.-r,  sq,  1 

3 

I,  ci,  ci.-cu 

V,  ci,  ci.-cu,  cu                :  v,  th.-cl,  h 

4 

V                         :   10,  1-                 :   10,  ci.-s.sc,  sl.-r 

10,  oc.-r,ci.-s,sc:  oc.-r                   :  10,  sl.-r 

5 

10,  ci.-s,  sc,  r,  .?t.-w 

S,ci.-cu,cu,cu.  s,se,st.-w,ci :  0,  w 

6 

V,  oc.-r 

io,ci.-s,cu.-R,ci.-cu,sc,oc.-r,w:   10,  oc.-r,  st.-w,  -it 

7 

st.-w                                  :    10,  ci.-cu,  cu.-s,  sc 

9,li.-cl,ci.-cu,cu.-s,ci.-s:   10,  glm,  ci.-s,  cu.-s 

8 

0 

0 

10,  ci.-s 

10,  h.-r               :   10,  h.-r               :   10,  li.-shs 

9 

0 

°                  ' 

10                                         :     7,  ci,  ci.-cu,  cu,  h,  v 

io,ci.-eu,ci.-s,cu.-s:     10                              :    10,  h.-r 

10 

w 

sP,sN,sp,g.-cur :   0 

10,  oc.-r,  V 

V,  ci,ei.-cu,cu,ci.-s,cu.-s,oc.-r  :      v,  li.  -el,  ci 

11 

10.  sc.  h.-r,  w 

v,ci.-s,eu.-s,st.-w,oc.-r:T,ci.-s,cu.-s,st.-w:   10,  sl.-r 

12 

10,  th.-cl 

10,  th.-cl, ci.-s, cu.-s, sl.-r:   10,  th.-r 

i3 

10 

g,  ci.-cu,  cu.-s                :   10 

H 

h.-r                      :  c.-h.-r                :     8,  ci,  ci.-s,  sc,w 

7,cu.-s,ci.-cu,cu,sc,sl.-r,w:  v                     :      0 

i5 

ss>r,sp,g.-cui'  :   0 

2,  ci,  ci.-cu,  cu 

vv,  oc.-h.-shs    :  oc.-shs                :     7,  ci.-s 

16 

10,  sc,  sl.-r 

10,  oc.-r              :  V,  oc.-r               :   10 

«7 

h.-d,  sl.-r                          :     5,  ci.  ci.-cu.  1. 

8,ci.-cu,cu,cu.-s:  li.-cl,  cu.-s          :     0,  h.-d 

18 

0      :     w      :     0     i 

2.  ci.  h.-d,  V 

9,ci,ci.-cii,cu,ci.-s,h:   10,  th.-cl,  si. -r       :    10,  th.-cl,  sl.-r 

•9 

0 

0 

sl.-r,  d                               :    10,  li.-cl,  ci.  h.  d 

10,  ci.-cu,  cu,  cu.-s,  sc     :      i,  ci,  ci.-s 

'!      20 

0 

0 

0                                         :   10,  th.-cl,  ci,  ci.-cu,  ci.-s 

io,th.-cl,ci,ci.-cu,ci.-s:  T,  sl.-r                :   10,  sl.-r,  w 

i      21 

10,  w,  r                :  sl.-r,  li.-cl         :     8.  ci,  ci.-cu,  h 

8,ci.-cu,cu,cu.-s,ci  :  vv,  li.-shs                :  v,  lu.-co,  h 

22 

th.-r                    :     r                       :    10.  th.-r 

9,  th.-cl.,  cu.-s                :  10,  th.-cl 

23 

h.-d                                    :   lo,  li.-cl,  h 

q,  li.-cl              :  li.-cl,  sl.-r          :   10,  ci.-s,  cu.-s 

24 

10,  th.-r,  ci,-s,  cu.-s,  li.-cl 

7,ci.-s,ci.-cu,cu.-s,oc.-shs:  t,  ci.-cn        :  0 

25 

w        :        0        \ 

0,  <1                                    :     0.  h.-d 

0                                      :     7,  ci,  ci.-s 

26 

0 

0                  ! 

10,  sl.-r 

10,  oc.-r,  ci.-s                    :   10,  oc.-r 

,,^         ^-7 

0 

w 

10,  r                                     :   10 

8,  t;  li.-cl,  h                    :     V,  sl.-f,  d,  th.-cl,  h 

28 

0 

w        :        0 

10 

5,cu,cu.-s,ci.-s,ci,h  :   7,  ci,  th.-cl,  s,  f      :  9,  ci.-cu,  ci.-s,  f,  d 

29 

w 

0 

d                                        :   10 

8,  ci,  ci.-cu,  ci.-s            :  10 

3o 

0 

0 

lo 

10                                      :   10,  sl.-f 

HnmDITY    OF    THE   AlE. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  62° -3  on  the  T,oth  ;  and  the  lowest  was  45'- -o  on  the  12th. 

The  mean            , ,            was  5i°"5,  being  o'^-4  luyher  than  the  average  of  the  preceding  25  years. 

i:!astic  Force  of  Vapour.— TW  mean  for  the  month  was  o'"-38i,  being  the  same  a.i  the  average  of  the  preceding  25  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  forthe  month  was  4'-"-.:>,  being  o"'-  i  ijreater  than  the  average  of  the  preceding  25  years. 

Degree  of  Humi<lit;/.—The  mean  for  the  month  was  84  (that  of  Saturation  being  represented  by  100),  being  3  greater  than  the  average  of  the  preceding  25  years. 

Weight  of  a  Cubic  Foot  of  ^zV.— The  mean  for  the  month  was  530  grains,  being  4  grains  less  than  the  average  of  the  preceding  25  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  7-8. 

Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  1  •  8. 

IWlND. 

The  proportions  were  of  N.  2,  S.  m,  \V.  .i,E.  2,  and  Calm  2.     The  £?reatcst  pressure  in  the  month  was  22»"-o  on  the  square  foot  on  the  nth. 

Rain. 

Fell  on  19  days  in  the  month,  amounting  to  3'""  90,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  i^"- ^0  greater  th.nn  the  average  foil  of  the 

preceding  SI  years. 

Electricitv.— The  insulating  lamp  was  not  burning  from  September  3  to  ;,  11  to  i;,  and  21  to  24. 
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Results  of 

Daily  Meteokological  Observations 

Readings  of  Thermometers. 
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lit 
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j 
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1 

1 

1 

£  E  £  i; 

A.M. 

P.M. 

1 

1 

in. 

0 

0 

0       1     0 

° 

0       1    0 

.[.;.!      . 

lbs. 

lbs. 

... 

in. 

Oct.  I 

Last  Qr. 

29-qi3 

6o-2 

53-4 

56-1 

54-3    79-6 

52-0 

56-8    667!   1-8 '  3-8     0-4+   2-2 

N:  NNE 

N 

0-7  o-o 

0-, 

208 

o-oc 

29-842 

62-6;  53-7' 56-9' 56-5    71-2  I  52-9 '58-7    577     o"4    •3'6    c-o  4-   3-i 

N 

NE:  Calm 

0-0  0-0    O-O 

5i 

o-oc 

3 

29-914 

68-1157-2  61-8,57-8  I  lo-o    54-3   58-7   58-7     4'°,>o"i     °"4 

f    8-! 

Calm 

NE  :  E 

0-0  0-0   o*o 

1 

loS 

O-OC 

4 

29-952 

6 1 -6  55-6  57-5  56-8    74-5    54-2   59-3   58-7    0-7    2-7    0-2 

+   4-0 

NNE 

Calm 

1 

o-o  o-o 

0-0 

99 

o-oc 

5 

30-140 

56-8  54-!  55-0  53-1    61-9'  54-1    59-3   59-1     1-9    3-2    0-4 

+    1-7 

N 

N  :  NNE 

0-3;  0-0 

0-0 

196 

o-oc 

6 

3o-3o5 

62-8^53-656-764-9    77-1     52-5   57-8  j  57-2     1-8,5-1     0-4 

+   3-8 

NE 

N:  E 

0-5  0-0  !  o-o 

j 

124 

0-02 

7 

In  Equa.or 

3o-3o7 

6. -8 

5o-4  55-0  53-1 !  93-1     44-6:59-1 

58-2;  1-9   4-4   0-0 

4-   2-5 

Calm  :  NE 

NE 

0-2'  0-0  '  o-o 

166 

o-oc 

8 

New 

3o-2o3 

66-0 

5o-i,  56-41  5i-5  1.6-8:  48-3;  59-1 

58-0    4-9'i3-i     o-o 

+   4-3 

NE 

E  :  ENE 

1-60-0    o-i     170 

o-oc 

9 

30-049 

59-2 

49-1  53-849-4    85-1  ;  43-0   58-0 

57-7  ;  4-4    8-9  ,  0-6 

4-   2-0 

NE 

NE 

2-6   o-o     0-3     211 

o-oc 

lO 

29-894 

6o-2 

4.9-6  53-6,  48-1 1  89-8  i  43-7  '  07-8 

57-0 

«,-, 

2-0 

+   2-0 

NE 

NE 

1-5  0-0     0-2     286 

o-oc 

]  I 

29-886 

56-4I  46-7'  51-7  47-0'  74-1  1  39-3  ,  56-8 

55-7 

47     8-6 

2-7 

+   0-5 

ENE 

ENE 

1-8  0-0    O-I 

184 

O'OC 

12 

Apogee 

29-838 

59-2  42-6  50-4  46-6 '  1 1 1  -8 

36-9  j  56-4 

55-7 

3-8  11-2 

0-0 

—  0-8 

Calm  :  ENE 

E 

0-3  0-0   o-o 

122 

o-oc 

i3 

29-770 

55-q  35-6  45-9  44-7     78-8 

35-1    55-8 

547 

1-2      8-4 

O-O 

—  5-0 

SW 

SW 

i 

o-o  0-0   0-0 

112 

o-oc 

•4 

DeclinaS.!  S 

29-807 

54-6  44-8,  48-4!  45-5    75-0 

4.-9   55-8    547 

2-9    6-o|  1-5 

—   2-2 

sw 

N:  NE 

1-80-0 

0-0 

169 

0-01 

i5 

3o-ooQ 

54-0  34-0|  44-3^  38-4    94'2 

3 1-2    54-8 

53-9 

5-9  13-2  j  1-4 

1 

-  6-0 

N 

NNW 

O-I  0-0 

1 

0-0 

1 12 

o-oc 

i6 

Fiist  Quarter. 

3o-o52 

54-6,  33-0  43-9  38-2  101-7 

24-8    54-8 

52-7 

57  12-8     1-5 

-  6-1 

•SW  :  Calm 

NE  :  ESE 

o-io-o 

0-0 

161 

o-oc 

•7 

29-88+ 

56-3|40-8  48-2  40-9  110-4 

32-1    53-8 

52-2 

7-3  16-4    3-5 

-   1-6 

ESE 

E 

3-6  0-0 

0-5 

243 

o-oc 

29-730 

52-9  44-8  49-0,  49-0    54-0 

38-2 

52-8 

517 

0-0     i-o '  0-0 

-  0-6 

E 

SE 

1-0  0-0 

0-2 

20S 

0-7C 

igl 

20-910 

1 
63-5  52-6  57-5  57-2    79-5 

5o-2 

5i-8 

5i-6 

0-3  ■  3-4    0-0 

4-   8-2 

SE  :  S 

SSE  :   S 

0-4  o-o    0-0 

i3o 

0-oJ 

20|          .. 

3o-o3o 

62-2  52-3  56-0  55-8|  73-2 

45-1 

52-8 

517 

0-2  '    2-3      0-0 

4-  6-9 

Calm 

E 

0-4  0-0    o-o 

147 

0-02 

21    '     InE^uvor. 

29-859 

65-1  53-1 

56-9|  53-3  loi-o 

52-6 

53-8 

52-7    3-6 ;  8-4    0-6 

+   8-0 

8E 

SSE 

0-5  0-0   o-o 

j 

1 56 

0-0; 

22  1 

29-7q3 

59-8  41-4 

5o-7  5o-6    66-0 

32-0  '  53-8 

,       1         i 

51-7  1  o-i ;  1-7 !  0-0 

4-   2-0 

SSE 

SW  :  WNW  :  WSW 

2-8  0-0 

0-1 

228 

0-K 

23 

29-985 

58-Q^  40-5 

5o-5;48-9    78-4'   32-2    54-3   52-7  ;   1-6     4-8     0-0 

+   2-0 

SW 

SW  :  .SSW 

0-3  0-0 

0-0 

196 

o-oc 

24       Full 

29-708 

60-848-2 

52-446-6    94-2  J  47-0    54-5  1  53-7  1  5-8  lo-i     0-8 

+   4-2 

ssw 

SSW  :  SSE 

2-6  0-0  0-2 

202 

o-oc 

20  Pci-igee. 

29-518 

50-9'  43-3 

44-6:43-4    6ro    41-6   53-4 '527     1-2     2-9    0-0 

-   3-3 

SW:  SE 

N 

0-6  0-0 '  0-0 

208 

0-31 

26 

29-773 

54-0   40-7   45-9'  41-4'    96-0      32-2     52-8         ..     '4-5,    9-8       2-1 

—    17 

NE 

N 

0-6  0-0   o-o    140 

^^    I,ec£"'»'x. 

29-854 

52-3 

31-042-609-1'  82-0;  25-1    5i-8      ..      3-5  12-2  1  0-0 

-   47 

Calm  :   SW 

SW:  8 

0-0  0-0   o-o    166 

0-oc'l 

28 

29-981 

54-8 

44-0  48-6  42-0 1    94-5      40-0    04-8  ,  04-7      6-6    12-2  1   0-4 

+    1-6 

S\V:  \VSW:NNW 

NNW 

5-3|  0-0   0-7  1  309 

o-o5 

29 

30-193 

01-5 

33-7' 43-6  39-61  94-4     26-5    54-1    52-7;   4-0  1  9-2'  0-0  —   3-2 

WSW 

SW 

1-5,  0*0  '  0-2    396 

o-oc 

3o 

Last  Quarlcr. 

29-686 

55-6 

46-6  5i-o' 49-0    62-0    41-8    53-8    49-7     2-0'  8-0    0-8  +   4-4 

SW 

WSW  :  WNW 

22-5  0-0     1-9  '310 

"t 

31 

29-951 

5i-9 

39-843-940-1     81-0    34-6   53-8    47-7     3-8  ii-o     1-2  —   2-6 

WNW  :  WSW 

SW 

0-6  0-0  '  0-0   25o 

? 

]\Ieans 

29-927 

58-2 

45-751-348-2     84-6    41-3   55-5   54-5    3-1     77     07  +    i-i 

....  . .  5768 

2-09 

Baisometer  REAutsGS  FKOM  Ete-Obseevations. 

,■  E 

The  absolute  maximum  in  the  month  was  30'"  ■344  on  the  7th;    the  first    minimum  in  the  month  wa. 

s  29™ -834  on  the  2nd 

. 

' 

The  second  maximum             ,,          was  3o"'-o7S  on  the  i6tli ;  tlie  second  minimum             ,,          wa 

,29'-752onthei3tl 

The  third  maximum                ,,           was  3o"'-07S  on  the  20th  ;  the  third  minimum               ,,           wa 

*  29'°- 723  on  the  i8tl 

. 

The  fourth  raaximmu              ,,          was  30'"  •  0 1 7  on  the  23rd ;   the  fourth  minimmu              ,,          wa 

s  29""-747  on  the  22n 

d. 

Tlie  fifth  maximum                  ,,          was  30'" -250  on  the  29th  ;  the  absolute  minimum         ,,           wa 

s  29'"-:;  10  on  the  25tl: 

The  sixth  maximum                ,  ,          was  29'°-984  on  the  31st ;  the  sixth  minimum                ,  ,           wa 

S29'"-624onthe30t 

The  range  in  the  month  was  o'°-834. 

Tlie  mean  for  the  month  was  29'° -927,  being  o'""  241  higher  than  the  average  of  the  preceding  25  years 

TE5rPEK.\TUKE    OF    THE    AlE. 

The  highest  in  the  month  was  68'- 1  on  the  3rd ;  the  lowest  was  ^i°-o  on  the  27th. 

The  range            ,,             was  37°- 1. 

The  meau             , ,             of  all  the  highestdaily  readings  was  58=-  2,  being  o^'s  lower  than  the  average 

of  the  preceding  25  years. 

The  mean             ,  ,             of  all  the  lowest  daily  readings  was  45°'  7,  being  i°-6  higher  than  the  average 

of  the  preceding  25  years. 

The  mean  daily  range  was  12='  5,  being  2°"  i  less  than  the  average  of  the  preceding  25  years. 

The  mean  for  the  month  was  5 1°-  3,  bemg  o°-  S  higher  than  the  average  of  the  preceding  25  years. 

•V 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186G. 
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ELECTRICITY. 


CLOUDS  AND  -WTDATIIER. 
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Hdmidity  op  the  Aik. 

Temperature  of  the  Dew  Points 
The  highest  in  the  month  was  59° '7  on  the  ,^iil  ;  and  the  lowest  was  37^" 2  on  the  i.sth. 
The  mean  ,,  was48'''2,  being  i°-8 /m//«T  than  the  average  of  the  precedingaj  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  oi"-338,  being  o'''-oa2  greater  than  theaverage  of  the  preceding  25  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  3^"'8,  being  o"'*- 1  yreater  than  the  average  of  the  preceding  25  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  90  (that  of  Saturation  being  represented  by  100),  being  3  greater  than  tlie  average  of  the  preceding  25  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  542  grains,  being  4  grains  greater  than  the  average  of  the  preceding  25  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7  '3. 

OZONK. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  was  o-  ;. 
Wind. 

The  proportions  were  of  N.  9,  S.  6,  W.  5,  E.  8,  and  Calm  5.     The  greatest  pressure  in  the  month  was  22""-  ;  on  tlie  square  foot  on  the  ^oth. 
Eain. 

Fell  on  10  days  in  the  month,  amounting  to  2'° '09,  as  measured  in  the    simple  cylinder  gauge  partly  sunk  below  the  ground ;  being  o'°'  73   less  than  the  average  fall  of  the 
preceding  5 1  years. 
Electricity. — From  October  26    to  31  the  electrical  apparatus  was  not  in  action. 
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Baeojieter  Readings  from  Eye-Obseevatioxs. 

The  first  maximum  in  the  month  was  29'" -855  on  the    4th  ;   tlie  first  miuimum  in  the  i 

uonth  was  21)'" 

549  on  the    3rd. 

The  second  maximum       ,,           was  30'" -018  on  the    6th;    the  second  minimum 

,         was  29'- 

744  on  the    :;th. 

The  third  maximum          ,.           was  3o''"-050  on  the  loth  ;    the  tliird  minimum 

was  29"- 

56tonthe    8th. 

The  fourth  maximum        .,           was  29'° -8  ^3  on  the  12th  ;    the  fourth  minimum 

,         was  29- 

536  on  the  nth. 

The  fifth  maximum           , ,          Af as  30'"  •  008  on  the  1 5th ;    the  fifth  minimum 

was  29'" 

393  on  the  1 3th. 

The  absolute  maximum     , ,           was  30'"- 169  on  the  17th  ;   the  absolute  minimum 

was  29  " 

■033  on  the  !6th. 

The  seventh  maximum      , ,          was  30"' -03  2  on  the  20th  ;    the  seventh  minimum 

was  29"' 

595  on  the  i8th. 

The  eighth  maximum        ,,          was  30'"- 067  on  the  22nd;   the  eighth  minimum 

was  29" 

•926  on  the  21st. 

The  ninth  maxmimn          ,,          was  29i°' 79;  on  the  24th  ;   the  ninth  minimum 

,         was  29" 

-326  on  the  23rd. 

The  tenth  maximum          , ,          was  29"'-S42  on,the  20th  ;    the  tenth  minimum 

,         was  29" 

-333  on  the  25th. 

The  eleventh  maximum     ,,          was  30"- (44  on  the  28th  ;   the  eleventh  minimimi 

,          was  29'" 

732  on  the  27th. 

The  range  in  the  month  was  i'°- 116. 

The  mean  for  the  month  was  29'" -786,  being  o'°-o38  higher  than  the  average  of  the  pre 

ceding  25  yeai 

s. 

TEMPERATrRE    OF    THE    AlR. 

The  highest  in  the  month  was  59° -6  on  the  ith ;  the  lowest  was  26° -5  on  the  21st. 

The  range             ,,             was  33°- 1. 

The  mean              , ,             of  all  the  highest  daily  readings  was  50^-5,  being  \°-t,  higher 

than  the  nverao 

e  of  the  preceding  23  years. 

The  mean              , ,             of  all  the  lowest  daily  readings  was  38°  ■  0,  being  oP  ■  5  higher 

than  the  a-.era 

?e  of  the  preceding  25  years. 

The  mean  daily  range  was  i2°-5,  being  o°-8  gre'iter  than  the  average  of  the  preceding 

25  years. 

The  mean  for  the  mnntli  was  44° '.i.  being  o^-j  /»<//»;•  than  the  average  of  ihe  ]irecedini. 

:, 

AT  'i-HE  Royal  Observatory,  Geeexwich,  in  the  Year  1866. 
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::i   MIDITY    OF    THE    AlR. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  54°-  7  on  the  i.^tli  ;  and  the  lowest  was  20^-4  on  the  ii)th. 
The  mean  , ,  was  3y'"7,  being  o"':  lower  than  the  average  of  tlie  preceding  25  years. 

Elastic  Force  oj  Vapour. — The  mean  for  the  month  was  o'"*244,  being  o'^-ooS  less  than  the  average  of'  le  preceding  2;  years. 
Wciylit  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  2^"-^,  being  the  same  as  the  average  of  the  preceding  25  years. 
Dei/rre  of  Humidity. — The  mean  for  the  month  was  84  (that  of  Saturation  being  represented  by  100),  being  5  less  than  the  average  of  the  preceding 

Wei(jht  of  a  Cubic  Foot  of  Air The  mean  for  the  month  was  548  grains,  being  i  grain  greater  than  the  average  of  the  preceding  25  years. 

Clouds. 
The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6- 1. 


I  amount  for  the  month,  < 


scale  ranging  fi-on 


10, 


:o-f). 


Tlie  proportions  were  of  N.  3,  S.  10,  W.  i  j,  E.  2,  and  Calm  o.     The  greatest  pressure  in  the  month  was  2  2""'o  on  the  square  foot  on  the  i6th. 
Rain. 

Fell  on  13  days   in  the  month,  amounting  to  i'""4S,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  o'""95  less  thi 
the  preceding  Si  years. 
Electricity. 

The  electrical  apparatus  was  not  in  action  on  November  i,  and  from  November  3  to  2S. 


1  the  average  fall  of. 
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Results  of  Daily  Meteorological  Observations 


1^ . 

I;eadi-xgs  of  Thermometers. 
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Dec.  1 

29-638 

35-2  28-0 

32-5 

27-2 

38-0 

25-5 

40-7 

397 

5-3 

7-5 

4-0 

-  9-6 

E  :  ESE 

E 

0-3 

0-0 

o-o 

i5i 

0-C 

2 

29-679 

44-8^  33-8 

39-2 

35-2 

48-4 

3o-o 

41-3 

37-9 

4-0 

6-2 

1-3 

—  3-0 

E  :  N  :  NW:  W 

SW  :  S 

2-0 

0-0 

0-1 

340 

0-2 

3 

29-633 

52-9^42-4 

] 

48-7 

46-6 

55-3 

3i-3 

40-8 

377 

2-1 

5-8 

ro 

+  6-4 

sw 

sw 
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0-1 

2-6 
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0-0 

4 
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55-1  5o-7 

53-4 

5i-4 
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397 

2-0 
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0-2 
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sw 

SW 

25-0 
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5 
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44-1 
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2-6 
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wsw 
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44-6 
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+  9'9 
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7 
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SW 
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37 
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0-0 
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0-0 
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17 
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0-6 
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II 

30-146 

3q-3 
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2-1 

0-0 

—  5-4 

W  sw  :  N 
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0-0 
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12 

29-656 

53-4 

38-2 
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35-1 

43-8 
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°7 

5-4 

0-0 
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0-0 

0-6 
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10 
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SW 
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0-0 
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29 

29-493 

497 

43-1  46-7 

41-4 

55-1 

36-3 

43-'i 

41-0 

5-3 

8-0 

+   9-4 

W  :  WSW^ 

WSW  :  W 

1 3-0 

0-0 

1-8 

525 

00< 

3o 

29-152 

41-9 

31-5  36-5 

3i-3 

5i-8 

28-0 

42-8 

4°7 

5-2 

8-6 

3-1 

-  0-9 

w^sw 

WSW 

19-0 

0-0 

1-0 

329 

0-0( 

3i 

29-i5o 

34-7 

27-7  3i-o 

27-0 

36-0 

2I-0 

42-8 

39-7 

4-0 

7-0 

2-1 

-  6-5 

sw 

sw  :  Calm 

o-o 



0-0 

0-0 

142 

.o5°7 

0-0( 
Sum 

1-8; 

I^Ioans  1 

29-784 

47-6 

37-4' 42-9 

1 

39-3J  5o-8 

33-2 

43-3 

41-2 

3-5 

6-3 

1-5 

+  3-1 

Bakometek  Readings  fkom  Ete- Observations. 

The  first  minimum  in  the   month  was  29'"- 626  on  the    1st. 

The  first  maximum   in    the   month   was  29'" -698  on   the    2nd;    tlie  second  mininumi          ,,              was  29'"-557  on  the    4th. 

The  second  maximum             , ,            was  29'"'  •  739  on  tlie    6th  ;    the  third  minimum 

was  29'"- 361  on  the    7th. 

The  third  maximum                ,,             was  3o'"-335  on  the    Sth  ;     the  fourth  minimum 

was  29'" -806  on  the    9th. 

The  fourth  maximum              ,,            was  .:io'"- 189  on   the  i  ith  ;    the  fifth  minimum 

was  29"'- 2 18  on  the  13th. 

The  fifth  maximum                  ,,            was  29'"-409  on  the  1  ^th  ;     the  sixth  minimum 

was  29"'-iS6onthe  i.ith. 

The  sixth  maximum                ,,            was  ?o"'- 1  :;2  on  the  iSth  ;     the  seventh  minimum 

,              was  30>"-044  on  the  i8th. 

The  absolute  maximum           ,,            was  3o"'- 355  on  the  20th  ;     the  eighth  minmium 

was  30'"- 147  on  the  2 1  St. 

The  eighth  maximum              ,,            was  30""  277  on  the  22nd  ;     the  ninth  minimum 

,              was  29>"- 587  on  the  26th. 

The  ninth  maximum               ,,            was  29'°- 860  on  the  28th  ;     the  absolute  minimum 

,             was  29'" -078  on  the  30th. 

The  range  in  the  month  was  i'"-277. 

The  mean  for  the  month  was  29'=  •  784,  being  oi°-04S  lower  than  the  average  of  the  preceding  25  years. 

Tesiperature  of  the  Air. 

_ 

The  highest  in  the  month  was  5  6' -3  on  the  6th  ;  the  lowest  was  2  7''-  7  on  the  31st. 

The  range             ,,             was  28° -6. 

1  '' 

The  mean            , ,            of  .all  the  higliest  daily  readings  was  47°-  6,  being  2°-  3  higher  than  the  average  of  the  preceding  25  years. 

The  mean             ,,             of  all  the  lowest  daily  readings  was  37°-4,  being  i°-  7  higher  than  the  average  of  the  preceding  25  years. 

The  mean  daily  range  was  to' -2,  being  o°-  7  (greater  than  the  average  of  the  preceding  25  years. 

:  t 

The  mean  for  the  month  was  42^-9,  being  2°-  5  hie/her  than  the  average  of  the  preceding  25  years. 

AT   THE   EOYAL    OBSERVATORY,    GREENWICH,    IN   THE   YeAR    186G. 
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ELECTRICITY. 


CLOUDS  AND  WEATHER. 
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llrSIlDITY    OF   THE    AlR. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  53°"3  on  the  5th  ;  and  the  lowest  was  24'-()  on  the  ist. 

The  mean  „  was  ,S9°-3,  being  2°-2  liiyKer  than  the  average  of  the  preceding  25  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'""24o,  being  o'"-oi7  greater  than  the  average  of  the  preceding  25  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  2«"'  8,  being  of'-  2  greater  than  the  average  of  the  preceding  25  years. 
Degree  of  Humidity. — The  mean  for  the  month  was  87  (that  of  Saturation  being  represented  by  100),  being  1  less  than  the  average  of  the  preceding  2j  years. 
Weight  of  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  549  grains,  being  3  grains  less  than  the  average  of  the  preceding  35  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sisy  by  10,  was  7-4. 

OZDN-E. 

Tlie  mean  amount  for  the  mouth,  on  a  scale  ranging  from  o  to  10,  was  o-6. 
Wind. 

The  proportions  were  of  N.  o,  S.  12,  W.  16,  E.  1,  and  Calm  2.     The  greate.'it  pressure  in  the  month  was  30"" -o  on  the  sni.ire  foot  on  tne  6th  and  13th. 
Rain. 

Tell  on   18  days  in  the  month,  amounting  to  i'"'85,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"-02  las  than   tlie  aver 
preceding  5 1  years. 
ELEc'TRicrrv. — -The  electrical  apparatus  was  not  in  action  from  December  4  to  24,  and  2;  to  31. 


(ccliv) 


Maxima  and  Minbia  Barometer-Readings, 
]\Iaxima  and  MiNijfA  Headings  op  the  Barometer. 


Tbe  following  table  contains  the  highest  ami  lowest  readings  of  the  Barometer,  redviced  to  32°  Fahrenheit,  extracted  from  the  photographic 
records.  The  readings  are  accurate  ;  but  the  times  are  li.able  to  great  uncertainty,  as  the  barometer  frequently  remains  at  its  highest  or 
lowest  point  through  several  hours.  The  time  given  is  the  middle  of  the  stationary  period.  Where  the  symbol  :  follows  the  time,  it  denotes 
that  the  quicksilver  has  been  sensibly  stationary  through  a  period  of  more  than  one  hour. 
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MINIMA. 
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Approximate 

Approximate 
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Mean  Solar  Time, 
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Mean  Solar  Time, 
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1866. 

1866. 

1866. 

1866. 
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d       1,      m 

in- 

d         1,        m 

in. 

d        h      m 

in. 

il         h       m 

in. 

January          1.  22.  3o 

29-880 

January         2.  i3.  23 

29-32. 

February     27.    6. 55 

29-3.2 

February     27.  2..  .2 

29-018 

3.    6.  20: 

29-854 

4.17.    6 

29  -623 

March            2.  .3.  3o 

29-579 

March            3.    4.  3o : 

29  -473 

5.  22.  21: 

29-95. 

6.  23.  49 

29  -366 

4.22.  3: 

29  -664 

7-    4-  '9: 

29  -oiS 

7-    7-    4 

29  -450 

7.  .8.  26 

29*036 

.0.  ...48: 

3o  -240 

16.. 8.  20: 

28  -945 

8.  ii.3o 

29-140 

9.    0.  34 

28-866 

18. 10. 16: 

29-180 

19.    2.  26 

29  -046 

10.    4.4.6: 

29-1.8 

.0.  19.5s: 

28  -643 

22. 14.23: 

29-783 

23.  .5.56: 

28  -896 

12.  12.20: 

29-853 

.3.    ..20 

29  -3.2 

25.22.25: 

3o  -o56 

26.  17.    0: 

29-925 

13.22.04: 

29-736 

14.  .4.    4 

29  -56b 

27-  19- -39: 

30  -044 

28.  .3.  12 

29  -936 

i5.  10.57: 

29-963 

.6.    1.43 

29-5.2 

29.  2..  55 

3o  -o53 

April              ..   .9.  57 

29  -256 

16.  21.  46: 

3o  -098 

17.    2.53 

29-954 

April              5.20.59: 

29-886 

7-    2-  17 

29  -750 

17.  12. 3o 

3o  -046 

.8.  .9.36 

2q  -538 

7-23.5.: 

29  -940 

...  .2.  24: 

29-178 

19.  6. 11 : 

29  -630 

.9.  .8.  16 

29  -406 

14. 2..  55: 

30-125 

16.    6.    6 

29-725 

21.  6.41 

29-728 

22.    5.4. 

29-57. 

17.2. .3.: 

29-846 

19.    6.40 

29-589 

24. 22. 00: 

3o  -5o6 

28.  16.  16: 

29  -537 

22.  .0. 42: 

30-294 

28.    2.58 

29  -280 

29.22.45: 

29-950 

February        . .    3.37 

29  -.65 

29. .  1. 26: 

29  -742 

May                I.    5.    0 

29-278 

February        i.  i5.  20: 

29  -336 

1.  22.  10 

29-135 

May              6.  2..    5: 

30-.14 

9.    ..55 

29-585 

2.15.39 

29-765 

3.    2.  .0 

29-376 

10.    8.57 

29  -845 

.,..5.40 

29  -400 

3.  19.27 

29  -933 

4.    9.  40 

29-523 

i5.  .6.48: 

30-252 

18.    6.  .6 

29-995 

4.1. .35 

29  -596 

4.  .3.40 

29-540 

20.  23.  42 

3o  -240 

26.    ..32: 

29  -455 

5.    0.28 

29-866 

5.  .3.  20 

29  -560 

27.21.47: 

29-7.2 

28.  .5.32 

29-594 

5.  20.  i3 

29-682 

6.  2..  23: 

29-4.8 

29.  19.3.: 

29-8.6 

3..  .4.  .6 

29  -462 

8.  n.  i5: 

29-866 

...    4.34 

28  -4.50 

June               2.    9.45 

29-736 

June               3.    ..0 

2,, -637 

i3.  i3.5i: 

29  -640 

14.  .5.2.: 

29-232 

3.  16.  .2 

29  -760 

3..  8.  25 

29  -652 

.5.    7.2.: 

29  -406 

.5.  .5.37: 

29  -275 

8.  11.55: 

3o  • . . 8 

.0.    3.  28 

29-857 

.7.13.5.: 

29-864 

18.    5.25 

29-793 

10.  .7.59 

29  -946 

.2.  .0.  22 

29-425 

18.  23.41 

29-920 

20.    3.  17: 

29  -S43 

14.  11.  20: 

29-868 

.6.  12.  16 

29  -200 

2..  .0.22: 

30-197 

17.  .0.  29: 

29  -644 

23.     3.2  1 

29-523 

18.    4.48 

29  -348 

23.22.38: 

29  -8.2 

25.  .7.15: 

29-155 

ig.  22.  25: 

29  -932 

2..  .5.36 

29-662 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G6. 
MAxniA  AND  JIixiMA  Eeadings  OF  THE  Bauometeu — concluded. 


(cclv) 


MAXIMA. 

1 

MINIilA. 

! 

1                   maxima. 

iUXniA. 

Approximate 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

i866. 

1866. 

1 

1866. 

d        h      m 

in. 

d       1,      m 

in. 

d        h      m 

... 

<l       h      m 

in. 

June      .       23.  1 8.  Sg 

3o  -054 

October          0.14.36: 

29  -953 

June              27.    4.    0 

29-710 

October          2.    1.20 

29-800 

28 

.  II.  5o 

29-848 

July               3.  II.  12: 

29  -097 

6.22.    4: 

3o  -344 

i3.  17.  22 

29727 

Ji 

ly                4 

9.36 

29-413 

4-17-17 

29  -3oo 

i5.  21.  20 

3o  -078 

18.    C.41 

29-716 

lO 

19.15 

30-I74 

12.19.27 

29-896 

ig.  21.33 

3o  -084 

22.    0.  58 

29-713 

•4 

11.52 

3o  -013 

18.  23.40 

29  ■^c,^ 

22.  23.  20: 

3o  -020 

25.    0.  40 

29-488 

21 

20.  56 

3o  -002 

23.    2.35 

29-834 

27.    6.  35 

29  -863 

27.  i5.  35 

29  -737 

25 

8.57 

3o  -093 

28.  17.43 

29  -373 

28.  21.  20 

3o  -25o 

3o.    1.53 

29-590 

3o 

9.26: 

29-6S0 

3i.    2.    4 

29  -442 

3o.  21.  28 

29-994 

November     3.    0.  Sg 

29-525 

ol 

22.49: 

29-778 

August           2.    I.    4 

29  -370 

iS'oTember      4.  10.    9: 

29-855 

5.     2.  12 

29-728 

August            2 

21.  3o 

29  -646 

6.    9.38 

3o  -040 

4.    5.33 

29  -493 

8.    7.25 

29  -560 

5 

10.27: 

29-700 

7.    0.57 

29-260 

9. 22. 36: 

3o  -054 

10.  17.  20 

29  -398 

- 

20.  10 
I.  14 

29  -595 
29-970 

8.  13.28 
12.  i3.    0 

29  -357 
29  -530 

II.  14.30 
14. 17.30: 

29-808 
30-OIO 

12.21.    0 
16.    3.    0 

29  -393 
29  -053 

i3 

7.  55 

29-824 

1 3.  23.    0 

29  -580 

17.  9.  0 

30-169 

18.  2.  i: 

29  -540 

i5 

2.    6 

29-824 

16.  .4.18 

29  -473 

20.    8.  10: 

3o  -o38 

21.      1.24 

29-908 

•7 

22.27: 

29  -820 

19.  16.  22 

29  -533 

22.    0.    0 

00  -067 

23.    6.28 

29  -504 

22 

21. 5o: 

29  -930 

23.  16.  5/ 

29-804 

24.    0.    0 

29797 

25.    3.    8 

29-310 

24 

21.  II 

29  -938 

29.    5.40 

29  -120 

26.    6.27: 

29-889 

26.  18.  5o: 

29  -697 

3i 

II.  12: 

29  -763 

September     2.    3.  1 1 

29-331 

28.  10.41: 

3o-i54 

December       i.    3.    0 

29  -626 

Se 

litLMiiber     3 

8.35 

29  -746 

4.22.    6 

29  -200 

December      2.    0. 35 

29-698 

4.    5.54: 

29  -533 

5 

21.   .5 

29  -539 

6.  12.38 

29-216 

5.  16.  i5: 

29-784 

7-    2.17 

29  -oii 

8 

19.42: 

29  -674 

9.17.42 

29 -313     ' 

8.  1 3.  3o: 

3o  -347 

9.  14.26 

29-746 

10 
I  1 

.4.40 

2  1.35 

29  -556 

10.22.45 

29  -332 
29-273 

10.  22.  40 
.3.  ...44 

00-189 
29  -oao 

1.3.    2.46 
i3.  19.35 

29-212 
29-193 

'4 

21.22 

29  -602 

16.    9.56 

29  -040 

.,..7., 

29  -443 

i5.    4.    7 

29-180 

17 

21.37: 

29  -938 

18.16.    3 

29  -733 

17.  22.  10: 

3o  -167 

18.  16.  27 

29  -943 

'9 

20.45: 

29-868 

20.  15.49 

29  -384 

ig.  14.30: 

30  -355 

21.    3.3o: 

30-147 

20 

21.49 

29  -502 

21.  22.  21 

29-025 

21.23.34: 

3o  -296 

26.  12.56 

29  -380 

24 

iq.53: 

29-875 

27.22.    5 

29-874 

• 

28.11.44 

29  -585 

3o.    7.15 

29  -078 

(cclvi) 


Absolute  Maxima  axd    JIixima  Barometer  Keadixos,  axd  :\roxTHLY  Meteorological  Means, 


8S0LUTK  ^Maxima  and  Miniiia  Readings  of  the  Barometer  for  each  Month  iu  the  Year   1866. 
[Extracted  from  the  preceding  Table.] 


1866, 
MONTH. 


January .  . 
February. 
March  . . . 
April.... 

May 

June  .  .  .  . 

July 

August .  . . 
September 
October.  . 
Xovember 
Deccmb^>r 


Readings  of  the  Barometer. 


•5o6 

•197 
•240 
•294 

•252 
•118 

•174 
■970 

•938 

•344 
•169 
•355 


28  ^643 
28  -450 

28  ^896 
29-178 
29-278 

29  -200 
29  -097 
29  -120 
29  -025 

29-488 

29  -o53 
29-078 


Range  of  Reading 
in  eacli  Month. 


I  -863 

1  -747 
I  -344 
1  -116 
0-974 
0-918 
I  -077 
o-85o 

0  -913 
0-856 

1  -116 
I  -277 


I 

1 


The  highest  reading  in  the  year  -was  30'"- -,06  in  the  month  of  .January.  The  lowest  reading  in  the  year  was  28''"450  in  the  month  of  Fehruary. 

The  range  of  reading  in  the  year  was  2'"056. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1806. 


(celvii) 


Monthly  Means  of  Results  for  Meteorological  Elements  at  the  Royal  Observatoky,  Greenwich,  in  the  Year  1866. 


Janufiry  . 
Februai-y . 
March 
April  . 
May  .  . 
June  . 
July .  . 
Angus 
September 
October  .  . 
November 
Dscember 


Mean  Keadin; 

of  the 

Barometer. 


29-702 
29-529 
29-527 
29  ■74-3 
29-813 

29-77+ 
29-770 
29-638 
29-575 
29-927 
29-786 
29-784 


Tempeeatcre  of  the  Aib. 


69-6 


23-7 

2+-2 
22-5 

3+-2 
32-6 

42-2 
46-0 
45*0 
41-3 


Range  in 

the 

Month. 


Mean  of  all 

the 
Highest. 


3c -6 
32-8 
4.-5 
44-8 
40-5 
44-3 

4!-2 

33-5 

29-7 
37-1 
23- 1 
28-6 


47-8 
47-' 
48-4 
58-2 
61  -4 
70-2 
72-6 
69-4 
65-1 
58-2 
5o-5 
47-6 


Mean  of  all 

the 

Lowest. 


36-7 
34-7 
34-5 
40-8 
40-8 

52-0 

52-5 
52-3 

5o-6 
45-7 
38-0 
37-4 


Mean  Daily 
Range. 


12-4 
13-9 

i7'4 
20-6 

21-2 

20-  I 
17-1 

14-5 
12-5 
12  -5 

10-2 


Mean 
Tempera- 
ture. 


42-6 
40-5 
40-5 
47'9 
5o-i 
60-9 
61-0 

59-4 
56-4 
5i-3 

44-3 


Mean 
Tempera- 
ture of 
Dew  Point. 


Mean 
Elastic 
Force 


35-9 
34-8 
41-5 
40-8 
53-5 
53-9 
52-7 
5i  -5 
48-2 
39 '7 
39-3 


0-204 

0-2I! 
Q-  202 
0-262 

0-255 
0-410 
0-416 

0-399 

0-38I 
0-338 
0-244 
0-240 


Mean 

Weight  of 

Vapour 

in  a 

Cubic  Foot 

of  Air. 


January. . 
February . 
March  .  . . 
April .  .  .  . 
May  . . . . . 

June 

July 

August  . . 
September 
October . . 
November 
December 

Means  . . . 


2-7 
2-4 
2-3 
3-0 

2-9 
4-6 

4'7 


Mean 
additional 

Weight 
required  to 
saturate  a 
Cubic  Foot 

of.iir. 


0-5 
0-5 
0-6 
0-8 
I  -2 
«•  + 

1-3 


04 
0-5 
o'4 


3-4 


Mean 
Degree 
of 
Ilumidity. 
(Sat.  ■ 
=  100.) 


Mean 
Weight 

of  a 
Cubic 

Foot 
of  Air. 


548 
547 
547 
543 
542 
029 
528 
528 
53o 
542 
548 
549 


540 


Mean 
Amount 

of 
Cloud, 
o—  10 


7-5 
7-2 
8-1 
6-5 
6-1 

6-9 
7-0 

7'7 
7-8 
7-3 
6-1 
7"4 


Number 

of  ' 

Rainy 

Days. 


Sum 
173 


Amount  collected 
on  the  Ground. 


Gauge 

read 
Daily. 


4-00 
1-63 

2-44 

'•94 
3-64 
1-62 

2-42 
3-90 
2-09 


Sum 
30-72 


Gauge 

read 

Monthly 


3-48 
3-90 
1-56 
2-44 

1  -95 
3-57 
1-58 
2-40 
3-90 

2  -o5 
1-48 


Sum 
3o-09 


Number  of  Day  s  for  Mean  Direction  of  the  W  ind 

referred  to 

different  Points  of  Azimuth. 


Number  of  ,,       _   ., 
Calm  Days   Mean  Daily 

If^^y^      Pressure 

'o'A£l^^-"'S.on 

wa^  less  than  the  Square 
i  lb.  on  the  ' 
Sq.Foot.    I      Foot. 


0-80 
0-96 
0-22 
0-27 
0-I2 

o-i3 

0-17 

0*54 

0-79 


061 

337 
239 

292 
240 
242 


Sum 
3+ 


Green-wich  Observations,  18(i(j. 


ROYAL  OBSERVATORY,  GREENWICH. 


OBSEEVATIONS 


ACTINOMETER, 


1866, 


K  k2 


(cclx) 


Observatioxs  with  the  AC'TINOMETER, 


Observations  with  the  Actlnojietek. 

1 

Greenwich  ilnsti-ument 

Readings  of  the 

1.- 

1 

Apparent        ^^^ 

Greenwich 
Mean  Solar 

1 

Thermo- 

Blackened 

Day, 

Mean  Solar!  exposed  to 

Graduated  Scale. 

aca 

Effect  ofthe   r^^„,,  „f 
„f "°  .^       each  Group 

Time  cor- 

"o 

meter 

Bulb 
Thermo- 
meter 
placed 

1866. 

Time  of  the'  the  Sun's 
Initial       Rays,  or  in 

al 

responding 
to  the 

■|  a 

attached  to 
the  Acti- 

General  Remarks. 

i 

Radiation 
in  parts  of 
the  Scale. 

in  parts  of 

Reading.  ;  the  Shade. 
1 

Initial 
A. 

Terminal 
B. 

1* 

the  Scale. 

Mean  of 
each  Group 

< 

nometer. 

1,        n.        s 

.liv.         1              .Uv. 

div.     1            div. 

div. 

h        m       0'      0 

Jan.    0 

23."  45.    0,  Sun 

9'9 

37-0 

27-11     .. 

1    °    i      49 

6 

45-2 

Cloudless. 

AH 

46.30   Shade 

400 

43-3 

3-3 

23-3 

~ 

5o 

5 

49-6 

„ 

^^ 

48.    0    Sun 

5-8 

32-9 

27-1 

24-3 

1 

49-0 

„ 

1^ 

49-30   Shade 

35'2 

37-5 

2-3 

24-4 

5i 

0 

49-4 

„ 

" 

5 1.    0    Sim 

1 3-7 

40-0 

26-3 

24-3 

>24'5 

23.5i.3o    II 

49'4 

„ 

52.30    Shade 

41-6 

43-3 

17 

24-6 

5i 

7 

49-0 

„ 

l^ 

54.    0    Sun 

5-5 

org 

26-4 

25-0 

1 

5o'o 

„ 

,, 

55.30    Shade 

33-5 

34-6 

i-i 

25-1 

J 

52-2 

49-2 

„ 

,, 

23.57.    0 

Sun 

34-8 

607 

25-9 

49-6 

„ 

AH 

Jan.   3 

0.  24.    0 

Sun 

9-6 

39-2 

29-6 

52-0 

547 

Very  thin  clouds  lierc  and  there. 

N 

25.  3o 

Shade 

42-0 

45-0 

3-0 

•97 

-] 

52-2 

55-3 

„                „                „ 

^^ 

27.    0 

Sun 

46-2 

62-0 

i5-8 

i3-i 

1 

52-6 

53-5 

Thin  clouds  in  front  of  Sun. 

^^ 

28.30 

Shade 

63-7 

66-0 

2-3 

ii-i 

>I3'2 

0.  2g.    0 

II 

53-0 

5i-o 

.,                     „ 

'[ 

3o.    0 

Sun 

67-0 

78-0 

li-o 

g-2 

J 

53-0 

5o-o 

Cirro-stratus. 

3i.3o 

Shade 

78-8 

8o-o 

1-2!       127 

53-3 

5c-o 

„ 

0.  33.    0 

Sun 

8o-6 

97-4 

i6-8 

.. 

53-8 

5o-8 

Somewhat  brighter. 

N 

Jan.  22 

23.    3.    0 

Sun 

37-5 

49-2 

117 

5i-2 

54-0 

Sun  partially  obscured  by  clouds. 

AH 

4 

30 

Shade 

52-0 

567 

47 

6-9 

53-0 

!>                                    »                                    ), 

„ 

6 

0 

Sun 

147 

26-3 

I. -6 

7-5 

52-8 

Thin  cloud.     Dense  haze. 

7 

3o 

Shade 

28'7 

32-2 

3-5 

8-4 

I    8-5 

23.    8.    0 

16 

5V-5 

52-8 

>j                       » 

"^ 

9 

0 

Sun 

34-0 

46-2 

12-2 

9-3 

52-4 

," 

10 

3o 

Shade 

47-7 

5o-o 

2-3  i      IO-6 

5i-8 

53-8 

,, 

23.12 

0 

Sun 

5ro 

64-5 

1 3-5 

52-1 

54-0 

Haze.  " 

AH 

Jan.  28 

22.  3l.     0 

Sun 

i5-o 

40-4 

25-4 

5r6 

65-2 

Clear  about  Sun. 

AH 

32.30 

Shade 

43-2           47-2 

4-0 

2i'-6 

5f8 

65-3 

Light  cirrus  about  Sun. 

34.    0 

Sun 

1 3-6 

39-4 

25-8 

22-4 

65-2 

^^ 

35.00 

Shade 

41-6 

44'4 

2-8 

22-1 

>  2  2-0 

22.36.     0 

i5 

5V-5 

65-2 

37.    0 

Sun 

87 

327 

24-0 

21-8 

65-0 

Clear  about  Sun. 

',' 

38.30 

Sliade 

35-0 

36-5 

r5 

22'2 

J 

53-0 

65-2 

„              ,, 

22.40.    0 

Sun 

177 

41-2 

23-5 

53-4 

65-4 

Cirrus  about  Sun. 

AH 

Jan.  2g 

1.41.    0 

Sun 

20-0 

44-2 

24-2 

54-5 

517 

Light  clouds  about  Sun. 

AH 

42.30!  Shade 

46-8 

49-5 

27 

I4-2 

1 

54-5 

52-2 

•. 

„ 

44-    01  Sun 

67 

1 6-3 

g-6 

7-8 

)>  10-6 

1.44.30 

i5 

54-8 

52-0 

Sun  obscured  with  light  cirrus. 

45.30   Shade 

17-2 

1 8-0 

0-8 

9-8 

J 

54-8 

53-5 

„ 

"^ 

..47-    0 

Sun 

29-6 

11-6 

55-0 

54-2 

" 

AH 

Feb.   5 

23.  3o.    0 

Sun 

IIO 

447 

337 

53'7 

8i-5 

Light  cirrus. 

AH 

3i.3o    Shade 

48-0 

5ro 

3-0 

3o-4 

n 

53-9 

8i-3 

„ 

„ 

33.    0    Sun 

07    t       33-8 

33-1 

3o-i 

1 

8i-2 

34.30    Shade 

367    1       3q-6 

2-9 

3o-6     i  1 

547 

807 

„ 

„ 

36.    0'  Sun        '       7-8           41-8 

34-0       3i-o       V  3o'8 

23.  36.  3o    18 

797 

,, 

37. 3o,  Shade         44-6           47-6 

3'o  ;      3 1-2 

:       557 

79'6 

„ 

„ 

39.    0    Sun               8-0           42-5 

34-3  1      3 1 -2     ! 

1 

79-5 

,, 

„ 

40.30   Shade         44-8          48-0 

3-2  1      3I-I       J 

56-5 

78-8 

„ 

23.42.    o'  Sun             5o-3           84-6 

34-3  :        .  . 

57-2 

78-6 

iH 

In  every  observation,  whether  in  the  Sun's  ravs  or 

in  the  shade,  the  terminal  reading  was  taken  exactly  one  mi 

nute  after  th 

e  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  Radiation  "  is 

foimd  by  comparing  each  change  (whether  in  the  Sun's  rays 

or  in  the  s 

hade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediate 

y  follows  it. 

The  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C.  ] 

STash  and  Mr.  A.  Harding. 

J 

AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  lS6(j. 


(cclxi; 


Observations  ^yITH  thk  Actinometer- 

-continued. 

- 

Greenwich 

Instrument 

Readings  of  the 

o^- 

Apparent 

Mean 

Greenwich 

Mean  Solar 

1 

Thermo- 

Blackened 

Day, 

Mean  Solar 

exposed  to 

Graduated  Scale. 

a» 

Effect  of the 

Result  of 

Time  cor- 

"S 

meter 

Bulb 

Thei-mo- 

nieter 

1866. 

Time  of  the 
Initial 

the  Sun's 
Rays,  or  in 

§)! 

Sun's 
Radiation 

each  Group, responding 
in  parts  of  1     to  the 

l§ 

attached  to 
the  Acti- 

General  Remarks. 

i 

Reading. 

the  Shadi. 

Initial 
A. 

Terminal 
B. 

1^ 

in  parts  of 
the  Scale. 

the  Scale. 

Mean  of 
each  Group 

2co 

< 

nometer. 

placed 
on  Grass. 

1 

h         m         ,|                            1          Uiv.         1           ,liv.           1      div. 

di». 

1,     m       s 

^ 

0       ■ 

~ 

Feb.  ip 

I.  26.     0 

Sun         1     20-6    1       6o-2    !  3q-6 

5^-2 

76 

3 

Cloudless. 

AH 

27.  3o 

Shade 

64-1 

68-9    1     4-8 

3l'-o 

55-0 

78 

2 

„ 

29.    0 

Sun 

11-2 

43-2 

32-0 

28-0 

79 

0 

Light  cirrus  over  Sun. 

_^ 

3o.  3o 

Shade 

46-1 

49-3 

3-2 

3o-4 

>3ii 

1 

i.3i.    0 

18 

56-0 

78 

0 

„ 

^' 

32.    oj  Sun 

14-4 

49-6 

35-2  1      32-5 

78 

9 

Cirrus  over  Sun  about  20  sees. 

"^ 

33.30 

Shade 

521 

54-3 

2-2       33-4 

J 

56-6 

77 

Cirrus  about  Sun. 

1.35.    0 

Sun 

8-0 

44-1 

36-1          .. 

1 

57-3 

78-5 

Clear  about  Sun. 

All 

xMar.    2 

2.32.    0 

Sun 

3i-4 

75-0 

43-6 

49-0 

48-6 

Light  cirrus. 

AH 

33.  3o 

Shade 

8i-o 

88-6 

7-6 

38-8 

- 

5o-o 

55-4 

" 

35.    0 

Sun 

8-5 

577 

49-2 

42-4 

6o-6 

„ 

36.  .3o 

Shade 

62-8 

68-8 

6-0 

44-2 

5o-9 

63-2 

„ 

38.    0 

Sun 

6-8 

57-9 

5i-i 

457 

>4I-2 

2.38.30 

20 

67-3 

„ 

39.30 

Shade 

62-2 

67-0 

4-8 

41-8 

5i7 

68-0 

„ 

" 

41.    0 

Sun 

4-6 

46-8 

42-2 

37-9 

68-0 

„ 

42.30 

Shade 

5o-2 

54-0 

3-8 

37-3 

5V-5 

677 

„ 

,' 

2.44.    0 

Sun 

2-0 

4i'9 

39"9 

53-1 

68-0 

Light  and  iiigh  cirrus. 

AH 

Mar.    6 

22.  43.    0 

Sun 

IO-2 

49'9 

397 

3o-4 

85-3 

Clear  a1)out  Sun. 

AH 

44.30 

Shade 

53-8 

59-0 

5-2 

35-6 

1 

31-4 

83-2 

" 

46.    0 

Sun 

o-o 

41-8 

41-8 

36-4 

1 

837 

47.30 

Shade 

45-6 

5i-3 

57 

37-4 

>37-3 

22.48.    0 

25 

33-0 

83-8 

,j 

'^ 

49.    0 

Sun 

4"4 

48-8 

44.'4 

38-8 

84-0 

Light  cirrus  about  Sun. 

j^ 

5o.  3o 

Shade 

52-6 

58-1 

5-5 

38-5 

34'o 

84-0 

,, 

22.  52.    0 

Sun 

lo-o 

537 

437 

347 

84-2 

Clear  about  Sun. 

An 

May  21 

I.  i5.    0 

Sun 

3-2 

■39-8 

36-6 

52-4 

76-5 

Cloudless. 

N 

16.  3o 

Shade 

407 

40-5 

—  0-2 

577 

- 

76-4 

„ 

18.    0 

Sun 

39-8 

78-2 

38-4 

39-0 

74-0 

„ 

„ 

1 9.  3o   Shade 

79-3 

78-5 

—  ro 

40-3 

74-0 

„ 

21.    0 

Sun 

6-5 

467 

40-2 

40-8 

>397 

1.21.30 

54 

54'2 

747 

„ 

„ 

22.30 

Shade 

47-8 

47-5 

-0-3 

40-I 

77-0 

_ 

24.'    0 

Sun 

47-5 

87-0 

39-5       39-5     1 

77-0 

„ 

j' 

25.  3o 

Shade 

i-o 

'■4 

0-4 

40-3 

56o 

78-2 

„ 

1.27.    0 

Sun 

1-3 

43-3 

42-0 

58-0 

79-6 

" 

^ 

May  21 

2.32.     0 

Sun 

O'O 

35-5 

35-5 

56-0 

727 

Cloudless. 

All 

33.30 

Shade 

33-3 

28-6 

-47 

40*6 

1 

75-2 

jj 

35.    0 

Sun 

26-2 

62-4 

36-2 

41-1 

77-2 

"    „ 

,, 

36.  3o 

Shade 

6ro 

55-9 

-5i 

41-6 

56-5 

76-1 

„ 

\, 

38.    0 

Sun 

2-0 

38-9 

36'9 

4.-5 

77-8 

„ 

39.30 

Shade 

38-1 

33-9 

-4-2 

407 

>4r3 

2.  40.    0 

45 

;; 

76-2 

., 

41.    0 

Sun 

32-0 

68-1 

36-1 

•59'9 

76-0 

.. 

;2.3o 

Shade 

68-0 

647 

-3-3 

41-4 

58-2 

74-6 

„ 

„ 

44.  0 

Sun 

4-8 

45-0 

40-2 

43-0 

74-5 

„ 

,. 

45.30 

Shade 

45-2 

42-8 

-2-4 

417 

75-3 

„ 

2.47.  0 

Sun 

41-5 

8o-o 

38-5 

■■ 

58-6 

76-4 

" 

AH 

Inc 

very  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exa 

ctly  one  mi 

nute  after  tl 

le  initial  reading. 

Th 

i 

"  Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in 
Timediately  precedes  and  that  which  innnediately  follows  it. 

he  Sun's  ra 

jTs  or  in  the 

shade)  with  the  mean  of  that  which 

The 

initials  N.  and  A.  II.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 

Fro 

m  March  7  till  May  21  the  Actinometers  were  in  the  hands  of  Messrs.  Negretti  and  Zambra  fo 

repair. 



(eclxii) 


Observations  with  the  Aotinometek,  anb  Readings  of  Thermometers  suxk  in  the  Ground, 


Observations  with  the  Actinojieter — concluded. 


Day, 


Greenwich  Instrument 
Mean  Solar  exposed  to 
Time  of  the  the  Sun's 
Initial  Rays,  or  in 
Reading,    the  Shade. 


Readings  of  the 
Graduated  Scale. 


Initial 
A. 


Apparent 
Effect  of the 
,  Sun's 
Radiation 
in  parts  of 
the  Scale. 


Mean 
Result  of 
each  Group 
in  parts  of 
the  Scale. 


Greenwich 
Mean  Solar 
Time  cor- 
responding 
to  the 
Mean  of 
each  Group. 


Thermo- 

Blackened 

meter 

Bulb 

attached  to 

Thermo- 

the 

meter 

Actino- 

placed 

meter. 

on  Grass. 

o 

„ 

49'o 

72-0 

78-4 

017 

83-7 

85-5 

88-2 

54-0 

88-8 

• 

88-0 

General  Remarks. 


May 


23.  II.    ol  Sun 
12.00   Shade 
14.    o    Sim 
i5.  3o   Shade 

17.  o    Sun 

1 8.  3o    Shade 

20.  o!  Sun 

2 1 .  Sol  Sliade 
23.    o'  Sun 


May  22 


24.00 

0.  26.    0 

Shade 
Sun 

0.    8.    o|  Sun 

9.30 

Shade 

II.    0 

Sun 

12.30 

Shade 

14.    O'  Sun 

i5.3o    Shade 

0.  17.    0 

Sun 

9-6 
55-5 
46'o 

6-8 
14-8 
62-0 

4-8 
54*6 

5-3 
58'2 

5-4 

II-5 

47-6 
42-8 
8o-2 
5-0 
45-3 
42-5 


52-0 

59-8 

88-0 

12-6 

58-3 
677 
5i-o 
6o-2 
5ro 
6r5 
5i-4 

47-3 
44-2 
8o-5 
77-0 
45-0 
43-5 
82-8 


42-4 

4-3 
42-0 

5-8 
43-5 

37 
46-2 

5-6 
457' 

2,-3,1 
46-0  I 

35-8 

-3-4  I 
3771 
-3-2  ! 
40 'O 
-1-8 
40-3 


^T9 
37-0 
37-0 

377 
39-1 
40-5 
40-4 
41-2 
42-6 


40-2 
41-0 
42-1 
42-5 
42-0 


377 


i5   56 

I 

I 


56-2 

907 

56-6 

87-2 

88-4 

59-0 

757 

797 

83-0 

82-6 

Cloudless. 


In  every  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  minute  after  the  initial  reading. 

The  '•  Apparent  Effect  of  the  Sun's  Radiation"  is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 
The  initials  N.  and  A.  H.  are  those  of  Mr.  W.  C.  Nash  and  Mr.  A.  Harding. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1860. 


(cclxiii; 


Eeadings  of  Thermometers  sunk  in  the  Ground. 

(T.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  25-6  feet  (24  French  feet)  below  the  surface  of  the  soil,  at  Noon 
on  every  Day,  except  Sundays,  Good  Friday,  and  Christmas  Day. 


Days  of 

the  Month, 
1866. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

,1. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

52-58 

52  -oi 

5i  -25 

S 

49 '9  • 

49-71 

s 

50-45 

51-34 

52 -o5 

52-55 

52  -67 

2 

52-57 

52  -00 

5i  -26 

50-59 

49-89 

49-71 

49-84 

50-49 

S 

52  -07 

52-07 

-S' 

3 

52-57 

51-92 

5l  -12 

50-57 

49-88 

-s- 

49-85 

50-48 

5 1  -32 

52  -10 

02  -57 

52-72 

4 

52 -60 

S 

S 

5o-55 

49-88 

49-72 

49-86 

5o-52 

5 1  -32 

52-11 

S 

52-74 

5 

52-58 

51-92 

5i  -20 

50-52 

49-88 

I9-68 

49-89 

S 

5i  -38 

52-14 

52-63 

52-74 

6 

52-48 

5i  -gi 

5I-I7 

50-52 

-S" 

49-68 

49-88 

5o-55 

51-46 

52 -.5 

52-63 

52-74 

7 

S 

5i  -90 

5i  -i5 

50-47 

49-86 

49-70 

49-93 

5o-6i 

5 1  -48 

s 

52-63 

52-74 

8 

52-45 

5i  78 

5l  -12 

S 

49-84 

49-7' 

S 

50-63 

5i-5i 

52  -20 

52-63 

52  -70 

q 

52-44 

51-84 

5i  -13 

5o  -40 

49-84 

49-72 

49-97 

50-65 

S 

52-21 

52-64 

S 

10 

52-43 

5i  -So 

5l-oq 

50-39 

49-80 

s 

49-99 

50-74 

51-57 

52-22 

52-60 

52-70 

II 

52-37 

-s- 

s 

50-38 

49-80 

49-70 

5o-oi 

5o-7. 

51-57 

52-26 

S 

52-67 

12 

52-36 

5. -73 

5 1  -07 

50-36 

49-78 

49-70 

5o-o8 

S 

5i-6[ 

52-27 

52-66 

52-73 

i3 

52-37 

51-68 

5i-o3 

50-36 

S 

49-70 

5o-o8 

50-77 

51-63 

52-26 

52  -70 

5272 

•4 

S 

51-67 

50-98 

5o-3i 

49-75 

49-69 

5o-i6 

50-78 

51-66 

s 

52-67 

52-67 

i5 

52  -2,6 

51-63 

50-97 

S 

49-75 

49-69 

S 

50-82 

5i  -68 

52 -So 

52-66 

52-66 

16 

52-34 

5i  -62 

5 1  -oo 

5o-26 

49-75 

49-71 

50-09 

50-85 

S 

52-32 

52-69 

5 

•7 

52-33 

51-58 

50-96 

5o-24 

49-76 

s 

5o-i3 

50-87 

51-77 

52-33 

52-66 

52-66 

18 

52  -32 

S 

S 

5o-2i 

49-76 

49  -69 

50-14 

5o'93 

51-75 

52-34 

S 

52-67 

'9 

52-31 

5i-5o 

50-91 

5o-2i 

49-75 

49-75 

50-14 

S 

5 1  -80 

52-37 

52-66 

52-65 

20 

52-28 

51-49 

5o-88 

50-17 

V 

49-74 

5o-i6 

50-97 

51-78 

52-41 

52-65 

52-60 

21 

S 

51-46 

5o-84 

50-17 

49-73 

49-75 

5o-2o 

5l  -02 

51-83 

S 

52-69 

52-61 

22 

52-24 

51-45 

50-84 

S 

49-72 

49-75 

S 

5i-o6 

5i  -81 

52-44 

5271 

52-57 

23 

52-21 

51-43 

5o-82 

5o  -09 

49-72 

49-78 

50-24 

5. -07 

S 

52-43 

52  -70 

S 

24 

52-17 

51-41 

5o-8o 

5o-o8 

49-71 

S 

5o  -25 

51-20 

5, -89 

52-42 

52-68 

52-57 

25 

52 -i5 

;S' 

S 

5o-o8 

49-68 

49-80 

50-28 

5i-3o 

5i  -93 

52-44 

S 

Chris  tmasDay 

26 

52 -i3 

51-34 

5o  -77 

5o-o6 

49-72 

49-80 

5o-32 

S 

5i-86 

52-47 

5272 

52-56 

27 

52  -lo 

51-32 

5o  -76 

5o-o6 

s 

49-83 

5o-32 

5l  -20 

51-96 

52-45 

52-70 

52  -60 

28 

.s- 

51-28 

50-75 

5o  -o'3 

49-72 

49-82 

5o-35 

5i  -23 

52 -01 

S 

52-68 

52  -60 

2q 

52  -08 

50-73 

5 

49-70 

49-83 

S 

5i  -20 

52-02 

52-52 

52  -70 

52  -55 

3o 

52  -04 

GoodFriday. 

49  "94 

49-68 

49-86 

50-39 

51-27 

s 

52-58 

52-72 

S 

3i 

52-08 

50-66 

49-68 

50-38 

5i  -29 

52-51 

52-43 

Means . 

52-33 

5i  -65 

50-97 

50-28 

49-78 

49-74 

5o-u 

5o  -88 

5i  -68 

52-31 

52  -66 

52-65 

(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12-8  feet  (12  French  feet)  below  the  surface  of  the  soil,  at  the 


same  times. 


Days  of 

the  Month, 
1866. 

January. 

February. 

March. 

Aprih 

May. 

June. 

JiUy. 

August 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

51-62 

49  -72 

48-57 

,S' 

47-78 

49-26 

s 

54-52 

55 -60 

55-84 

55-28 

53-38 

2 

51-56 

49-69 

48-55 

47 -05 

47-81 

49-32 

5i-8o 

54-67 

5 

55-83 

55-24 

S 

3 

5 1  -5o 

49-62 

48-47 

47-06 

47-88 

S 

5i  -86 

54-69 

55 -60 

55-85 

55 -20 

53-30 

4 

51-45 

.«f 

•S' 

47-10 

47-90 

49-45 

5i  -95 

54-75 

55-70 

55-82 

*' 

53-25 

5 

5i  -40 

49  -54 

48  -38 

47 -06 

48-07 

49-48 

52  -lo 

S 

55-68 

55-80 

55  -i5 

53 -lo 

6 

5i  -3o 

49  -52 

48-32 

47-18 

S 

49-56 

52-18 

54-84 

5571 

50-77 

55-07 

53-11 

7 

S 

49-49 

48-27 

47-15 

48-15 

49-66 

52-31 

54-94 

55-74 

5 

55-00 

52-93 

8 

5i  -18 

49-4' 

48  -20 

S 

48  -20 

49-76 

S 

54-98 

55-74 

55-78 

54-96 

52  -So 

9 

5i  -10 

49  ■41 

48-18 

47-09 

48-24 

49-83 

52-57 

55-02 

S 

55-75 

54-86 

S 

10 

5 1  -05 

49-36 

48-10 

47-13 

48-28 

S 

52-68 

55-03 

55-78 

55-74 

54-74 

5272 

II 

5o  -96 

S 

s 

47-16 

48-33 

49-98 

52-77 

55-20 

55-78 

55-72 

S 

52-52 

12 

50-88 

49-16 

48  -oo 

47-18 

48-35 

5o-o2 

52  -90 

.s- 

55-80 

55-73 

04-74 

52  -5i 

icclxiv) 


Eea-Dings  of  Thermometers  sunk  in  the  Ground, 


(II.) — Reading  of  a  Thermometer  whoso  bulb 


sunk  to  the  depth  of  12  -8  feet  (12  French  feet)  below  the  sui-faoe  of  the  soil  at  the 
same  times. — concluded. 


])avs  of 

the  Month 

1866. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

,, 

0 

0 

0 

0 

0 

° 

0 

'= 

0 

0 

,3 

5o-86 

49-12 

47-92 

47-23 

s 

5o-io 

53-04 

55 -20 

55 -So 

55-70 

54-71 

52  -40 

14 

S 

49''4 

47-81 

47-20 

48-42 

00  -20 

53 -o5 

55-18 

55-85 

s 

04-61 

52-28 

i5 

5o-6i 

49-09 

47  79 

-S 

48-46 

5o  -3o 

S 

55-21 

55-87 

5571 

54-54 

52-24 

16 

5o  -53 

49-10 

4770 

47-27 

48-52 

00-40 

53-18 

55-2  2 

,S^ 

55-68 

54-55 

s 

17 

50-46 

49-05 

47-67 

47-31 

48-57 

■S' 

53-25 

55-24 

55-86 

55-70 

54-41 

52-08 

18 

5o-38 

S 

S 

47-30 

48-62 

00  -Ql 

53  -3,5 

55-35 

55-88 

55-65 

S 

52  -o3 

'9 

5o-32 

48-94 

47  "=7 

47-36 

48-66 

00  -66 

53  -40 

.S" 

55-85 

55-68 

04-29 

5,-95 

20 

50-27 

48-94 

47  -5i 

47-36 

.S' 

00-77 

53-46 

55-34 

55-88 

55-71 

04-21 

5i  -83 

21 

,S' 

48-94 

47  "47 

47-40 

4S-75 

00-89 

53  -60 

55-39 

00  -92 

S 

04  -20 

5i  -80 

22 

00  -15 

48-93 

47  -40 

s 

48-70 

5o  -96 

s 

55-41 

55-84 

55-64 

54-17 

01  -70 

23 

5o-i8 

48-92 

47-38 

47-46 

48-8. 

01  -10 

03-77 

55-42 

S 

55-57 

54-., 

-s- 

24 

50-02 

48-87 

47-34 

47-52 

48-82 

S 

53-86 

55-45 

55  -93 

55-60 

54-00 

5i  -58 

25 

49 -96 

S 

,S' 

47-60 

48-86 

5.-26 

53-96 

55-49 

50-94 

55.-62 

s 

ChristmasDav 

26 

49  "90 

48-78 

47-26 

47-60 

48-95 

5 1  -36 

54-17 

.S' 

55-88 

55 -5o 

53-90 

5i  -5i 

27 

49-87 

48-73 

47-20 

47-68 

,S' 

5I-+6 

54-15 

55-52 

55  -gi 

55-41 

53-82 

51-44 

28 

>S' 

48-63 

47-24 

47-73 

49-17 

5i  -5o 

54-24 

55-51 

55-95 

S 

53-67 

51-37 

29 

49-82 

47-20 

s 

49-08 

5 1  -56 

S 

55-47 

55  -90 

55  -40 

53  -64 

5i  -31 

3o 

4976 

GoodFridav. 

47-74 

49-11 

01  -70 

04-40 

55-04 

S 

55-36 

53-53 

S 

3i 

49  74 

47-14 

49-18 

04-40 

55-56 

55-27 

5i  -08 

Means. 

50-62 

49-17 

47 -So 

47-32 

48-51 

50-42 

53-17 

55-19 

55-82 

55-66 

54-48 

52  -25 

(III.) — Heading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  the  surface  of  the  soil,  at  the 

same  times. 


Days  of 

the  Month, 
186G. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

rt 

0 

0 

0 

z 

0 

0 

0 

0 

0 

0 

0 

I 

49  -3o 

47-71 

45-87 

.s- 

49-35 

5i  -86 

S 

09  -60 

59  -21 

57  -57 

55-36 

51-04 

2 

49-30 

47-72 

45-88 

46  -02 

49-48 

52  -01 

56-81 

59-61 

"5' 

57-61 

55  -20 

S 

3 

49-24 

47-66 

45-79 

46-23 

49-52 

S 

57-16 

59-49 

09-11 

57-58 

55  -07 

50-72 

4 

49-16 

s 

S 

46-40 

49-51 

52-31 

57-36 

59-45 

09-12 

57-69 

-S' 

50-63 

5 

49-10 

47  -71 

45  -53 

46-48 

49-53 

52-70 

57 -50 

s 

59-10 

57-72 

54-91 

50-40 

6 

49-00 

47-68 

45-36 

46-58 

s 

52-88 

57 -50 

59-33 

59-05 

57-78 

54-83 

5o-3o 

7 

,S' 

47-72 

45-28 

46-64 

49-45 

53-10 

57-59 

59-35 

59  -02 

s 

54-76 

50-09 

8 

48-94 

47-67 

45  -11 

.s- 

49-46 

53-27 

S 

59-26 

58-99 

57-86 

54 -68 

5o-i3 

9 

48-82 

47-77 

45  -06 

46-78 

49-51 

53-44 

57-70 

59-21 

S 

57-85 

54-35 

S 

10 

48-79 

47-72 

45  -oo 

46-86 

49-52 

,S' 

5772 

59-12 

5g  -00 

57-87 

54-50 

5o  -26 

11 

48-70 

,s- 

,y 

46-94 

49  -64 

53-76 

57-74 

59-11 

58-95 

57-82 

s 

50-26 

12 

48-49 

47-46 

44-89 

47-02 

49-70 

33-98 

57-85 

s 

58-93 

57-81 

54-37 

50-21 

|3 

48-25 

47-60 

44-88 

47  -n 

,S' 

04-21 

58 -00 

59  -02 

58-90 

5774 

54-26 

5o-i2 

14 

,S' 

47-60 

44-77 

47-14 

49  -9° 

54-48 

58-11 

58-93 

58-91 

5' 

54-10 

5o-oo 

i5 

47-00 

47  "54 

44 -68 

.s- 

5o-oo 

54  -66 

S 

58-92 

58-86 

57-53 

53-94 

49-93 

16 

47-10 

47-38 

44-90 

47-40 

5o-o3 

54 -78 

58-48 

58-88 

S 

07-39 

53-91 

s 

17 

47-10 

46-90 

44-86 

47-35 

5o-io 

.S' 

58-70 

58-89 

58  -72 

07-25 

53-71 

49-87 

18 

47-23 

S 

-S' 

47-65 

5o  -11 

54-91 

58-90 

58-96 

58-62 

57  -lo 

s 

4972 

19 

47-36 

47  -00 

44-60 

47-80 

50-IO 

55 -o5 

59-08 

S 

58 -60 

56-90 

53  -40 

49-68 

20 

47-43 

46-98 

44-73 

47-86 

S 

55-10 

59  -20 

58-84 

58-42 

56-70 

53-17 

49-46 

21 

,S' 

46-84 

44-89 

48-02 

50-25 

55-19 

59-40 

58-73 

58-33 

s 

53-04 

49-55 

22 

47-61 

46-75 

45  -00 

S 

50-32 

55-15 

s 

58 -80 

58-18 

56-40 

52-81 

49-45 

23 

47-68 

46-58 

44-96 

48-24 

50-52 

55-25 

59-51 

58-84 

S 

56-28 

52-58 

s 

24 

47  77 

46-45 

45-11 

48-41 

50-63 

S 

59  -60 

58-88 

58-13 

56 -3o 

52-24 

49-24 

25 

47-82 

.S' 

s 

48-52 

5o-8o 

55-53 

59-55 

58  -91 

58-0+ 

56-22 

S 

ChristiiiiisDa.v 

26 

47  77 

46-19 

44-98 

48-60 

5i  -01 

55-71 

59-40 

,S' 

57-89 

56-11 

51-93 

49-06 

TUE  Royal  Observatoky,  Gkeenwich,  in  the  Year  186(i 


(cclxv) 


(III.) — Reading  of  a  Thermometer 


rhose  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  the  iiuriace  of  the  soil  at  the 
same  times — concluded. 


Days  of 

the  Month, 

1866. 

January. 

February. 

March. 

April. 

May. 

.June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

28 
29 

3o 

47-84 
4775 
47-76 

46-03 
45-9. 

45-12 
45-20 
45-30 
GoodFriday. 
45-63 

48-78 
48-88 

S 
49-16 

s 

51-23 
5 1  -40 
51-57 
5 1  -69 

55-95 
56-1, 
56 -3o 
56-63 

59-60 

^'/ 

59-63 
59-62 

58-97 
59-01 
59-00 

57-82 
57-80 
57-67 

56 -00 

s 
55-71 
55-34 

55 -5o 

5l  -67 
5i-5o 
5I-40 
01  -27 

49-00 
48-91 
48-90 

S 
48-78 

Means  . 

48-16 

47-19 

45-13 

47-47 

5o-i6 

54-40 

58 -51 

59-09 

58 -61 

57  -02 

53-58 

49-83 

(IV.)— Reading  of  a  Thermometer  whoso  bulb  is  sunk  to  the  depth  of  3-2  feet  (3  French  feet)  below  the  surface  of  the  soil  at  the 

same  times. 


Days  of 

the  Month 
1866. 

January. 

February. 

March. 

April. 

May. 

Juuf. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

46  -oo 

44-98 

41  -90 

.y 

49-96 

53-61 

S 

61  -38 

60-45 

57-86 

52-80 

46  -19 

2 

45-59 

45-30 

41  -50 

45-89 

49-45 

53-96 

61  -68 

61-14 

S 

58-05 

52-62 

S^ 

3 

45  -74 

45-77 

41  -II 

45-76 

48-99 

^ 

61  -3o 

61  -02 

60-12 

58-17 

52-74 

45-44 
45-68 

4 

45-71 

*• 

aS" 

45-69 

48-74 

55-12 

60-87 

61  -09 

59-90 

58-31 

S 

5 

45-78 

45-18 

40-62 

45-50 

48-64 

56 -01 

60 -61 

s 

59-75 

38 -5o 

52  -So 

46-46 

6 

40-91 

45-15 

40-07 

45-45 

s 

55-87 

60-26 

60-70 

59-99 

58 -50 

52-80 

47-18 

7 

S 

45-50 

40  -69 

45-62 

48-76 

55-85 

60 -20 

60-55 

60 'OI 

S 

52-91 

8 

40-43 

45-85 

40  -66 

s 

49  -oo 

56 -02 

S 

60-48 

59-95 

58  -41 

52-85 

47-98 

9 

45-28 

45-73 

40-78 

45-92 

49-27 

56-44 

60-01 

60 -31 

S 

58-31 

52  -90 

S 

10 

45  -00 

45-58 

40-92 

46-08 

49-69 

S 

60-26 

60-11 

59-96 

58-17 

52  -52 

46-98 

II 

44-50 

46-11 

49-99 

57-90 

60-86 

60 -o5 

59-90 

57-91 

S 

46-89 

12 

4-3  -92 

45-34 

41  -16 

46-21 

5o-i8 

58-25 

61  -5o 

S 

59-71 

57-60 

5 1  -62 

46-08 

i3 

43-45 

45-06 

41-40 

46  -52 

S 

58-25 

61  -i5 

59-99 

59-41 

57-19 

5i-5o 

46-62 

14 

S 

44-63 

41  -46 

46-96 

5o-o6 

58-09 

62-70 

60 -lo 

09-25 

S 

5i-6i 

46-87 

i5 

42-78 

44-00 

41-16 

s 

48-99 

57-80 

S 

60 -23 

59-20 

56-26 

51-34 

46-88 

16 

43-62 

43-52 

41-02 

47-37 

49-68 

57-80 

63-51 

60 -I  I 

s 

55-73 

50-90 

5 

17 

4-5 -97 

43-59 

41  -12 

47-58 

49-65 

S 

63-70 

60-01 

58-62 

55-21 

50-70 

46-44 

18 

44-22 

S 

S 

47-67 

49-75 

57-45 

63-77 

59-81 

58 -30 

54-66 

S 

46-20 

>9 

44-62 

43-28 

41  -92 

47-86 

5o-o6 

57-15 

63-66 

S 

58-11 

54-64 

49-71 

46-32 

20 

44-92 

42-81 

42-39 

48-12 

S 

57  -00 

63-41 

59-67 

58 -OO 

54-61 

49-16 

46-46 

21 

42-39 

42-56 

48-45 

01  -08 

57-05 

63-21 

59-93 

57-97 

S 

48-40 

46  -07 

22 

45  -37 

42-24 

42  -5o 

S 

51-47 

57-48 

6' 

60-18 

57-73 

55-21 

47-66 

45-72 

23 

45-72 

42-04 

42-22 

48-60 

5i  -78 

58-29 

62-81 

60-29 

S 

55-31 

47-40 

S 

24 

45-81 

42-10 

42  -09 

48-64 

51-98 

S 

62-78 

60-39 

57-27 

55 -i5 

47-40 

45-21 

25 

45  -43 

,S' 

S 

48-70 

52-23 

59-33 

62-79 

60-60 

57-2. 

54-78 

/ 

CUristmasDaj 

26 

45  -05 

42-34 

42  -67 

48-95 

52-38 

59-69 

62-71 

S 

57-00 

54-45 

47 -50 

45-27 

27 

44-85 

42 -30 

43  -02 

49-40 

S 

60-19 

62 -50 

60  -gi 

56-99 

54-03 

47 -3o 

45-41 

28 

S 

42-23 

43-59 

5o  -09 

53 -oi 

60-68 

62-39 

61 -15 

57 -.6 

S 

47-21 

45-52 

29 

44-78 

44-15 

S 

53-27 

61  -20 

S 

61  -10 

.   57-28 

53-47 

47  -00 

45-68 

3o 

44-88 

GoodFriday. 

00-48 

53-30 

61 -56 

61-62 

61  -00 

5- 

53-10 

46-54 

s 

3i 

44-82 

45-3, 

53  -36 

61-67 

60 -65 

52-81 

40-40 

Means  . 

44-93 

44-04 

41  -86 

47-34 

50-55 

57-62 

62  -00 

60-48 

58-77 

56-i6 

5o-3o 

46-29 

Greenwich  OnsiaivATiONS,  18C(>, 


(cclxvi) 


Keadings  of  Thermometers  sunk  in  the  Ground, 


(V.)- 


-Roadiiif!;  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  i  inch  below  the  surface  of  the  soil, 
the  tops  of  the  deep-sunk  Thermometers,  at  the  same  times. 


ithin  the  case  which  covers 


Days  of 

theMonth, 
1 866. 

January. 

February. 

March. 

April. 

May. 

.June. 

July. 

August. 

September. 

October. 

November. 

December. 

,1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

0 

I 

43-5 

48-4 

35  -1 

.S' 

47  ■« 

59  7 

S 

59-0 

6.  -5 

60 -6 

5 1  -5 

34-4 

2 

++•2 

+8-5 

38  -3 

45-5 

45  '2 

60 -8 

62-8 

64-3 

S 

59-0 

52-9 

s 

3 

44  7 

46-1 

35-4 

46-6 

47-5 

,S' 

61  -5 

627 

58-4 

6. -4 

55-0 

45-0 

4 

46-3 

,S' 

s 

45-5 

47-8 

63-4 

60 -5 

61  -5 

607 

607 

S 

5o-2 

5 

47-5 

44 '5 

37-2 

46-4 

49 '2 

58  7 

61 -8 

S 

62-5 

58  -q 

53 -o 

5i-9 

6 

427 

48-6 

40  -o 

48-2 

S 

57-8 

60 -0 

60 -5 

62-1 

58-8 

54-5 

49-8 

7 

-S' 

5o-5 

3q-2 

46-8 

52-5 

61  -I 

60 -5 

61 -5 

617 

.s 

52-1 

48-5 

8 

45-4 

45-2 

39-5 

8 

-"'•5  -4 

637 

,S' 

60 -5 

61  -I 

60 -2 

54-3 

43-0 

9 

41  -3 

46-8 

41  -3 

46-5 

53-6 

65 -o 

64-4 

60  -2 

s 

58 -o 

48-5 

s 

lO 

41  -I 

47 -o 

40-2 

47-2 

53-4 

S 

677 

59-9 

62-0 

.577 

44-8 

46  -0 

1 1 

38 -o 

.S' 

,S' 

48-8 

53 -q 

64-2 

68  -8 

59-5 

597 

57-0 

S 

42  7 

12 

37-3 

43-8 

42  -o 

49-3 

52 -i 

62-5 

69-3 

.S' 

58 -o 

55-6 

487 

47 'o 

i3 

39-5 

40-4 

4.  -3 

52-9 

-S' 

60 -5 

73-4 

63-1 

59-0 

5i  -5 

53-6 

5o-3 

H 

.S' 

40  -6 

57  •! 

50-9 

5o-5 

61  -o 

77-1 

62-1 

58  7 

-S" 

48-6 

45-2 

i5 

46-. 

40 -5 

39-4 

,S' 

48-9 

61  -5 

S 

61 -3 

59  '8 

48-4 

45-6 

45-0 

i6 

45-9 

45 -o 

43-2 

507 

5o  7 

61  -5 

68-6 

60 -5 

S 

57-6 

5i  -3 

S 

17 

44-5 

427 

44-4 

5i  -I 

5 1  -5 

s 

67-9 

59-4 

56-1 

5i  -5 

44 '0 

44  7 

i8 

47-3 

.S' 

,S' 

5i  -o 

53-5 

66 -o 

66-2 

60  -0 

56-4 

5i  -3 

S 

48-1 

■'9 

47-5 

37-0 

45-1 

52  -I 

55-3 

59-5 

66-4 

,S' 

59-2 

56 -o 

42  -o 

47-6 

20 

47-5 

36-9 

43-9 

53 -o 

-S' 

60  -o 

62-4 

62  -0 

57-4 

56-5 

40  -6 

36-4 

21 

.S' 

39-3 

.Vo-2 

52  -5 

55-9 

64-5 

64-5 

62  -0 

577 

.V 

40-0 

41  -9 

22 

5o  -2 

38  -0 

38  -5 

,S' 

55-8 

64-1 

S 

62-0 

57-3 

43-2 

41  -o 

23 

46  -0 

44-8 

42-4 

49  7 

.56  -2 

6+-, 

63-6 

62-5 

,S' 

53-4 

45-2 

.S' 

H 

42-9 

40-1 

44  ■• 

5o-8 

54-1 

-s- 

64-8 

65-2 

56-8 

54-5 

43-6 

437 

25 

42  -o 

-S" 

,S' 

53-5 

53  -4 

647 

63-8 

6+ -5 

56-8 

5i  -2 

.S' 

ChristmosDa.v 

26 

42  -2 

41  -2 

46  -o 

55 -o 

58-4 

67-1 

65 -o 

S 

58  7 

5i  -5 

44 -o 

457 

27 

43-1 

40  -o 

48-2 

57-8 

,S' 

69-5 

63-9 

65-8 

57  -0 

48-3 

46  -0 

45 -o 

28 

S 

37-3 

49 -o 

59-4 

56-1 

6q  -4 

65  -o 

64-1 

5q  -0 

.S' 

41  -3 

45-9 

29 

45-4 

49  7 

-s- 

57-3 

65-8 

S 

61  -5 

61  -o 

487 

41  -2 

457 

3o 

42-6 

Good  Friday. 

47  '2 

55-2 

69-3 

61 -5 

597 

,S' 

52 -o 

42  -3 

S 

3i 

46  -9 

5o-i  ■ 

57-9 

58 -o 

60  -2 

53-1 

37-6 

Means . 

44  ■• 

43-1 

42  -0 

5o-3 

52-8 

63-3 

65 -o 

5i  7 

59  -o 

55-2 

47-2 

44  '9 

(VI.) — Reading  of  a  Thermometer  within  the  ease  covering  the  deep-sunk  Thermometer.^,  whose  bulb  is  placed  on  a  level  with  their  scale 

at  the  same  times. 


Days  of 

the  Month, 
1866. 

.January. 

February. 

March. 

April. 

^[ny. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

° 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

J 

43-5 

52-5 

33-2 

s 

44-8 

68-3 

-S' 

61  -o 

67-1 

61  -I 

55  -4 

34-1 

2 

46-9 

47-6 

41  -3 

45-5 

42-3 

71  -4 

65-2 

70  -0 

s 

5q-6 

57  -o 

s 

47-1 

48-3 

34-2 

49-5 

47-2 

,S' 

61  -5 

65 -o 

62-3 

66-6 

57  -0 

5o-3 

4 

48-0 

.S' 

s 

457 

55 -o 

71  -o 

6. -4 

65  7 

65-4 

5q-8 

iV 

54-1 

6 

49-4 

47 -o 

43  -5 

5i  -6 

57-5 

60 -4 

65 -o 

,S' 

647 

57  -2 

57-6 

54-3 

40  -o 

04-0 

43-9 

55-2 

S 

597 

60 -2 

61 -5 

66-1 

60  -o 

57-5 

52-8 

7 
8 

46-2 

52-4 

43-8 

46  -0 

57-4 

68-3 

647 

66-5 

65-8 

s 

537 

47  7 

47  "2 

42  -4 

,S' 

63  7 

74-0 

•S' 

64-8 

63-5 

66-0 

56-4 

40-5 

9 

40  -6 

31   -O 

467 

44 -o 

59-3 

79-4 

73  -3 

63 -q 

,S' 

58  7 

48-4 

.S' 

41  -9 

49-4 

41  -2 

00-4 

56-6 

-S' 

79-5 

62-5 

67-3 

58  -6 

40  -6 

46-3 

I  • 

33  7 

.s 

.S' 

55-4 

58-5 

71  -o 

80 -I 

63-3 

61  7 

55  7 

,S' 

3y  -3 

13 

35  -2 

42  7 

47-4 

56-8 

56-4 

64  -0 

82-0 

S 

59-5 

5q  '9 

5i  -3 

52-0 

41-5 

38-4 

40-5 

61 -5 

N 

60  -9 

84-5 

70  -6 

60 -4 

53  -4 

OO  '2 

54-0 

'4 
15 

43-2 

36-2 

58  -o 

52-1 

66-9 

80 -5 

63-5 

59-9 

.S' 

47  "J 

44-3 

49-2 

40-8 

42  -2 

S 

53-1 

65 -o 

S 

627 

66-4 

53-6 

46  -9 

44  7 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G6  (cclxvii) 

(VI.) — Reading  of  a  Thermometer  within  the  case  covering  tlie  deep-sunk  Thermometers — concluded. 


IJuvs  of 

the  Month, 

1866. 

January. 

Fehrnary. 

March. 

April. 

-May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

a 

0 

~o 

0 

o 

0 

0 

0 

0 

0 

0 

0 

c 

16 

48-1 

46-3 

5o-4 

5r  -8 

56-3 

67-4 

73-9 

61  -9 

.S' 

55-2 

047 

s 

'7 

46-6 

38  '3 

48-2 

56-5 

60 -8 

s 

72-3 

62-4 

597 

56-8 

407 

46-4 

18 

48-8 

s 

S 

60 -6 

65-5 

54-6 

7'  7 

67-3 

61 -5 

5i  -4 

s 

52  -o 

J9- 

5o-4 

36-4 

48-4 

607 

687 

65-9 

71  -6 

.V 

65-5 

6.-0 

38-9 

47-3 

20 

5o-9 

39-8 

44-0 

58-5 

,S' 

65-9 

63-0 

65-2 

60 -3 

59-5 

37-9 

37-8 

21 

s 

40-4 

59-6 

61  -g 

74-1 

72  -I 

65-8 

58  -5 

,S' 

41  -0 

39  -o 

22 

53-6 

39-8 

407 

;s' 

62-1 

70  -6 

-V 

647 

5o-9 

58-9 

44 '9 

39-3 

20 

46  -5 

48-0 

47-2 

55-1 

67  -o 

74 -o 

687 

70-9 

.S' 

56-1 

46-8 

S 

24 

09-4 

43-4 

48-8 

57-5 

537 

S 

68 -o 

72-1 

62-3 

57-6 

44-3 

42-6 

25 

41  7 

S 

,s- 

64-6 

58  -8 

73-0 

65-9 

72  -2 

62-5 

46-8 

s 

CIiristmasDay 

26 

427 

43-3 

53-4 

687 

68-8 

77-5 

71  -4 

.s- 

607 

53-4 

44 '9 

47  7 

27 

41  -2 

38-4 

54-5 

73-4 

S 

83-9 

65-0 

69-3 

59-2 

5o-2 

47-1 

45 -o 

28 

s 

35  -2 

55-9 

70  -5 

68-2 

75-8 

69-3 

67  "9 

66-6 

,S' 

38-6 

48-9 

29 

46-8 

57-8 

-s- 

67  -o 

677 

S 

59-5 

66-2 

5i-5 

43  -5 

48-2 

3o 

45 -o 

GoodFriday. 

49-1 

61 -I 

79-6 

64-1 

63-3 

s 

53-4 

41  7 

,S' 

3i 

49-2 

52-3 

64-6 

53-1 

65-2 

45-2 

32-6 

Means  . 

45 -o 

44-3 

45-2 

56-2 

58-8 

69-6 

69-5 

65-5 

62-6 

56-5 

48-1 

45-6 

1 

(cclxviii)  Weekly  Means  of  Readings  of  Deep-sunk  Thermometers,  and  Changes  of  the  Direction  of  the  Wind, 


Weeexi 

Means  of  Readings  of  Thebmometees. 

Thermometers  sunk  in  the  ground. 

Thermometer 

inclosed  in 

the  box  which  covers 

1866. 

Bulb 

Bulb 

Bulb 

Bulb 

Bulb 

the  scales  of 
the  deep-sunk  Ther- 

1    24  French  Feet 

12  French  Feet 

6  French  Feet 

3  French  Feet 

I  Inch 

mometers,  and 

Period. 

deep. 

deep. 

deep. 

deep. 

deep. 

placed  on  a  level  with 
their  scales. 

January 

<1                                   d 
I   to  January        7 

52-56 

51-47 

49-18 

45-79 

44-8 

45-8 

8  to                       14 

52-40 

5I-OI 

48-67 

44-60 

40-4 

39-9 

i5  to                      21 

52-32 

50-43 

47-20 

44-02 

46-5 

49-0 

22  to                      28 

52-17 

5o-oi 

47-76 

45-37 

44-4 

44-2 

29  to  February    4 

52-02 

49-72 

47-74 

45-09 

46-3 

48-2 

February 

5  to                    II 

51-86 

49-46 

47-71 

45-50 

47-' 

5o-2 

12  to                     18 

51-65 

49-11 

47-4' 

44-36 

42-2 

4.-6 

iq  to                     25 

51-46 

48-92 

46-77 

42-48 

39-4 

41-3 

26  to  March          4 

51-26 

48-62 

45-95 

41-90 

37-9 

37-6 

March 

5  to                     II 

5i-,4 

48-24 

45-22 

40-71 

39-6 

43-6 

12  to                     18 

5i  -00 

47-82 

44-83 

41-22 

41-2 

44-2 

19  to                        25 

5o-85 

47-45 

44-88 

42-28 

42-4 

44-5 

26  to  April            I 

50-73 

47-22 

45-25 

43-75 

48-6 

54-8 

April 

2  to                       8 

50-54 

47-10 

46-39 

45-65 

46-5 

48-9 

9  to                     i5 

50-37 

47-17 

46-98 

46-30 

49-3 

54-4 

16  to                     22 

50-2I 

47-33 

47-68 

47-84 

5i-7 

58-0 

23  to                     29 

50-07 

47-60 

48-57 

49-06 

54-4 

65-0 

3o  to  May             6 

49  "go 

47-86 

49-43 

49-38 

47-3 

49-3 

May 

7  to                     i3 

49-82 

48-26 

49-55 

49-48 

53-1 

58-6 

14  to                     20 

49 '75 

48-54 

50-04 

49-70 

5i-7 

59-4 

21  to                     27 

4971 

48-82 

50-59 

51-82 

55-6 

62-1 

28  to  June             3 

49-70 

49-«9 

51-63 

53-42 

57-8 

66-8 

June 

4  to                     10 

49-70 

49-62 

52 -g5 

55-89 

61-6 

68-8 

11  to                     17 

49"  70 

50-I7 

54-3. 

58-02 

6i-9 

65-9 

18  to                     24 

49*74 

50-82 

55-11 

57-40 

63-0 

67-5 

25  to  July             I 

49-82 

51-47 

56-04 

60-44 

67-6 

76-3 

July 

2  to                       8 

49-88 

52 -o3 

57-32 

60-82 

61-2 

63-0 

9  to                     i5 

5o-o5 

52-84 

57-85 

61-08 

70-1 

80-0 

16  to                     22 

50-14 

53-37 

58-96 

63-54 

66-0 

23  to                     29 

5o-29 

54-02 

59-52 

62-66 

64-3 

68-0 

3o  to  August        5 

50-45 

54-57 

59-57 

61 -32 

6l-2 

63-2 

August 

6  to                     12 

50-65 

55-00 

59-23 

60-37 

60-4 

63-8 

i3  to                     19 

50-84 

55-23 

58-93 

60-04 

61-1 

61-4 

20  to                     26 

5i  -lo 

55-42 

58-83 

6o-i8 

63-0 

68-6 

27  to  September  2 

5^26 

55*53 

59-08 

60-88 

62-1 

65-4 

Septembei 

3  to                      9 

5. -41 

55-69 

59-06 

59-95 

61-, 

64-6 

10  to                    16 

51-62 

55-81 

58-93 

59-57 

59-5 

62-5 

17  to                     23 

51-79 

55-87 

58-48 

58-12 

56-7 

59-4 

24  to                     3o 

51-95 

55-9-. 

57-89 

57-15 

58-2 

62-9 

October 

I  to  October       7 

52-IO 

55-82 

57-66 

58-23 

59-9 

60-7 

8  to                     14 

52-24 

55-74 

57-83 

57-93 

56-? 

58-6 

i5  to                     21 

52-35 

55-69 

57-15 

55-19 

53-6 

56-8 

22  to                    28 

52-44 

55-56 

56-22 

54-82 

52-7 

53-8 

29  to  November  4 

52-55 

55-29 

55-36 

52-92 

52-2 

53-3 

November 

5  to                    n 

52-63 

54-96 

54-67 

52-80 

5l-2 

52-4 

12  to                    18 

52-67 

54-5q 

54-05 

5i-28 

48-6 

49-4 

19  to                      25 

52-68 

54-16 

52-87 

48-29 

42-4 

42-3 

26  to  December    2 

52-70 

53-66 

51-47 

46-96 

41-5 

41-7 

December 

3  to                      9 

52-73 

53 -oq 

50-38 

46-74 

48-0 

49-9 

10  to                    16 

52 -6q 

52-45 

5o-i3 

46-80 

46-0 

46-4 

17  to                        23 

52-63 

5. -90 

49-62 

46-20 

43-3 

43-6 

24  to                     3i 

52-55 

51-38 

48-98 

45-42 

43-9 

44-2 

AT  THE  Royal  Observatory,  GREENWicn,  m  the  Year  18GG.  (cclxix) 

Abstract  op  the  Changes  op  the  Direction  op  the  Wind,  as  derived  from  Osler's  Anemometer. 

By  direct  motion,  in  the  following  statements,  is  meant  that  the  change  of  the  direction  of  the  wind  was  in  the  order  N.,  E.,  S.,  W.,  N.,  &c.j 
by  retrograde  is  meant  in  the  order  N.,  W.,  S.,  E.,  N.,  &c. 

i865.    Dec.  3i.  12.     The  direction  of  the  wind  was  E. 

1866.    Jan.  3i.  12.  ,,  ,,  S.W.,  which  implies  a  direct  motion  of  1 35°. 

On  Jan.  10.  21.  10™,  12''.  2''.  30™,  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  Jan.  27''.  8''.  10",  the  trace  was  shifted 
to  the  next  set  of  lines  downwards,  implying  retrograde  motion  of  720°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  January  was  225°. 

d         h 

1866.    Jan.  3i.  12.     The  direction  of  the  wind  was  S.W. 

Feb.  28.  12.  ,,  ,,  N.,  which  implies  a  direct  motion  of  i35°. 

On  Feb.  II.    I.  30"",  16=1.  gi>  30"",  21''.  22^  the  trace  was  shifted  to  the  next  set  of  lines  downwards;  on  Feb.  20''.  2''.  40™,  27''.  22'', 
the  trace  was  shifted  to  the  nest  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde  motion  of  720°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  February  was  495°. 


1866.    Feb.     28.12.     The  direction  of  the  wind  was  N. 

March  3i.  12.  , ,  , ,  N.W.,  which  implies  a  retrograde  motion  of  45°. 

On  March    5.  20.  45"",  3i'i.  3'\  lo"",  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  March  y^  22^,  20"^.  22'',  the  trace 
was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  720°,  and  retrograde  motion  of  720°. 
Therefore  the  whole  excess  of  retrograde  motion  in  (he  month  of  March  was  45°. 


1866.    March  3i.  12.     The  direction  of  tlie  wind  was  iSI.W. 

April    3o.  12.  , ,  , ,  N.E.,  which  implies  a  direct  motion  of  90°. 

On  April       i.  22,  7''.  3''.  io°»,  24''.  22!',  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  April  3<i.  22^,  6\  g''.  3o»,  2i'».  22 
the  trace  was  shifted  to  the  next  set  of  lines  downwards,  .and  on  26''.  22'',  to  the  second  set  of  lines  downwards 
implying  retrograde  motion  of  1080°,  and  direct  motion  of  1800°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  April  was  810°. 


1866.    April  3o.  12.     The  direction  of  the  wind  was  N.E. 

May    3i.i2.  ,,  ,,  E.,  which  implies  a  retrograde  motion  of  3 1 5°. 

On  May      4.  22,  7''.  g''.  10",  i6'i.  22'',  29''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  and  on  io\  2^.  40™,  to 
the  second  set  of  lines  downwards  ;  on  May  h''.  8".  3on>,  17''.  22'',  18''.  2'-.  3o%  22''.  22i',  the  trace  was  shifted  to 
the  next  set  of  lines  upwards,  implying  direct  motion  of  2 1 60°,  and  retrograde  motion  of  1 440°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  May  was  405°. 


1866.    May3i.i2.     The  direction  of  the  wind  was  £. 

June  3c.  12.  , ,  , ,  S.W.,  which  implies  a  direct  motion  of  i35°. 

On  June    2.  22,  21''.  22",  24".  8",  27''.  2".  40"',  27>i.  loi',  28''.  3''.  20>",  28''.  22'',  29''.  22",  the  trace  was  shifted  to  the  next  set  of  lines 
downwards  ;  on  Juno  27'*.  22'>,  the  trace  Avas  shifted  to  the  next  sel-  of  lines  upwards,  implying  direct  motion  of 
2880°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  June  was  2655°. 


1866.    June  3o.  12.     The  direction  of  tlic  wind  was  S.W. 

July  3i.  12.  ,,  ,,  N.,  which  implies  a  direct  motion  of  135°. 

On  July    6.  22,  10''.  3'',  12J.0'',  i3'i.  22^  i4'i.  9^.  So™,  the   trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  July  7''.  S\ 
i5>'.  o'S  18''.  o''.  20",  19''.  9''.  30",  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion 
of  1 800°,  and  reti'ograde  motion  of  1 440°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  July  was  495°. 


(cclxx)  Chaxges  of  the  Dirfx'Tion  of  the  Wind,  Axn  Amouxt  of  Raix  collected  in  each  IIonth, 

1866.    July  3i.  12.     The  direction  of  tlie  wiiul  was  N. 

Auo-.  3i.  12.  ,  ,  ,  >  .S.S.W.,  which  implies  a  retrograile  motion  of  i57^°. 

On  Au".  12.    5,  19''.  22'',  25"*.  22", 29''.  1''.  20™,  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  July  i3''.  22'',  22''.  g^.  20", 
the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  retrograde  motion  of  1440°,  ami  direct  motion 
of  720°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  August  was  877^°. 


1866.    Aug.  3i.  12.     The  direction  of  the  wind  was  S.S.W. 

Sept.  3o.  12.  , ,  , ,  N.,  which  implies  a  direct  motion  of  i57i°. 

On  Sept.    9.    9.  20™,  the  trace  was  shifted  to  the  second  set  of  lines  downwards  ;  and  on  Sept.  8''.  22\  26-'.  23''.  4.0™,  27^^.  2''.  o™' 
28''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Sept.  5''.  21^,  21''.  22",  26'^.  22*',  28''.  2'".  3o™, 
29''.  g*".  i5™,  the  trace  was  shifted  to  the  next  set  of  lines  iipwards,  implying  direct  motion  of  2160',  and  retrograde 
motion  of  1800°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  September  was  017^°. 

1866.    Sept.  3o.  12.     The  direction  of  the  wind  was  N. 

Oct.   3i.  12.  , ,  , ,  S.W.,  which  implies  a  retrograde  motion  of  i35°. 

On  Oct.      2.  22,  12^.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  implying  direct  motion  of  720°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  October  was  585°. 


1866.    Oct.  3i.  12.     The  direction  of  the  wind  was  S.W. 

Nov.  3o.  12.  ,,  ,,  £.,  which  implies  a  direct  motion  of  220° 

Therefore  the  whole  excess  of  direct  motion  in  the  month  of  November  was  226'. 


1866.    Nov.  3o.  12.     The  direction  of  the  wind  was  £. 

Dec.  3i.  12.  , :  , ,  W.S.W.,  which  implies  a  retrograde  motion  of  202|°. 

On  Dec.    9.     I.  3o°',  11''.  g^.  i5™,  i5'*.  g^  3o",  19<1.  9''.  40™,  the  trace  was  shifted  to  the  next  set  of  lines  downwards;  on  Dec.  31*^ 
9^  40™,  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1440°,  and  retrograde 
motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  December  was  877^^°. 

The  whole  excess  of  direct  motion  to  the  end  of  the  year  was  59174°. 

The  revolution-counter  which  is  attached  lo  the  vertical  spuidle  of  the  vane,  whose  readings  increase  with  change  of  direction  of 
the  wind  in  the  order  N.,  E.,  8.,  W.,  &c.,  or  in  direct  motion,  and  decrease  with  change  of  direction  in  the  order  N.,  W.,  S.,  E.,  &c., 
or  in  retrof/rade  motion,  gave  the  following  readings  : — 

On  1 865,  December  Sid.  12'' 43-25 

On  1 866,  December  3 1 <'.  12''     .,  ..  ..  ..  ..  ..  ..  ..  ..     5g'70 

Implying  an  excess  of  direct  motion,  during  the  year,  of  16-45  revolutions,  or  5922°. 


AT  THK  Royal  Okservatoky,  Gkeenvvich,  in  the  Year  1866. 


(cclxxi) 


Amount  of  Rain  collected  in  each  Month  of  the  Yeak  1866. 


Monthly  Amount  of  Rain  collected  in  each  Gauge. 


1S66, 
MONTH. 


>         Self- 
registering 
Gauge  of 
Osier's 

!  Anemometer. 


Second 

Gauge  at 

Osier's 

Anemometer. 


On  the  Roof 

of  the 

Octagon  Room. 


of  the 
Library. 


I'hotographic 
Thermometer 

Shed. 


I     Crosley's. 


I     Cylinder  i     Cylinder 

partly  sunk  I  partly  sunk 

I        in  the  ]        in  the 
Ground  Ground 

read  daily,  read  Monthly 


January i 

February I 

March ; 

""^-'^ I 

May I 

June 

July j 

August ' 

Sej)tembcr j 

October 

November I 

December 

Sums 


1  -20 

2  'Ol 

0-88 
I  -43 

1  -26 

2  -So 


276 
I  74 
077 
o  -go 


1-42 

2-14 

0  "go 

1  -47 
I  -37 
2-87 


2  -84 

I  -83 


•g3 


(i  -32) 
2-67 
I  -oi 

I  -62 

I  -50 


2  -06 

3  "ig 
2  -02 
I  -OI 
1  -43 


2  -23 
2-66 
I  -08 
2-14 

3  "36 

1  ■3g 

2  -01 

3  'og 
2  -oo 
1  -04 
I  -14 


3  '43 
377 
1-45 
2-40 
I  -Sg 
3-62 

1  -60 
2-36 
375 

2  -06 
1  -41 
I  -61 


3 -08 
3-55 
1  -28 
2 -16 
176 
3*55 
1  -68 
2-44 
3  -gi 
1  -So 
I  -30 
I  -07 


33-85 


3-68 
4  "03 
I  -63 
2-44 
I  -94 
3-64 

1  -62 
2-42 
3  "go 

2  -og 


1  -85 


3-48 
3 -go 
I  -56 
2-44 
1-95 
3-57 

1  -58 

2  '40 
3-90 
2  -oS 
I  -48 
178 


3o  -og 


igbts  of  the  receiving  surfaces  are  as  follo^YS : 


The  Two  Gauges  at  Osier's  Anemometer 

Gauge  on  the  Roof  of  the  Octagon  Room 

Gauge  on  the  Roof  of  the  Library 

Gauge  on  the  Roof  of  the  Photographic  Thermometer  Shed 

Crosley's  Gauge ■ 

The  Two  Cylinder  Gauges  partly  sunk  in  the  Ground  .... 
At  the  end  of  the  month  of  January  it  was  found  that  the  Gauge  on  the  Roof  of  the  Oc 
therefore  replaced  by  a  new  gauge. 

The  two  Gauges  at  Osier's  Anemometer  were  partly  covered  orer  d 
then  being  in  course  of  alteration. 


2o5 

6 

193 

4 

177 

2 

.64 

10 

1 56 

6 

1 55 

3 

tagon  Room  was  leaky,  and  it  was 
g  the  months  of  July  and  August  :  the  Auemoraetei 


ROYAL  OBSEEVATOKY,  GREENWICH. 


OBSERVATIONS 


LUMINOUS    METEOKS, 


1866. 


GnEENWicn  Observation.^,  18GG. 


(cclxxiv) 


Observations  of  Luminous  Meteors, 


Obseevations  of  Luminous  Meteors 


Greenwich 
Mean  Solar  Time. 


Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 


Duration 

of  Meteor  in 

Seconds  of  Time. 


Appearance 

and  Duration 

of  Train. 


Lengtli  of 

Meteor's 

Path 

in  Degrees. 


January 


January 


January 


January 

" 

January 

i5 

" 

January 

i6 

January 

19 

February 

2 

February 

7 

February 

10 

February 

1, 

March 

1 

March 

6 

INIarch 

8 

xMarch 

.2 

March 

i3 

March 

14 

March 

16 

March 

'7 

April 


8.4S. 
8.54. 

9.59. 

5.5+. 
9.22. 
9.46. 
10.    5. 

9.  14. 
9.35. 
9.38. 

8.  00. 
9.53. 

9.  19. 
9.47. 

9.53. 
10.    4. 

9.24. 

6.56. 

8.23. 

7.  3o. 
9.16. 

12.52. 

9.18. 
9.  25.  . 

9.45.. 

9.  16. 

II.  9.C 

8.  i5.^ 

11.23. 

11.58.. 

8.26. 

10.    3. 

10.    7. 
10.    g. 

8.16. 
10.  12. 

10.47. 
10.52. 

11.    0. 

9.29. 

w. 
w. 

w. 

T. 
J. 

W. 
W. 

J. 
J. 

W. 

N. 

W. 

T. 
II. 

N. 

W. 

N. 

N.,  J. 

N. 

N. 

N. 


J. 

N. 

11. 
H. 
H. 

N. 
W. 

N.,  W. 
W. 

N. 


>  Jupiter 

4 
2 
3 


2,  increasint, 
till  >  Sirius 


:  Rigel 

Venus 
2 
3 

2 


Bkie 

Blue 

Brilliant  blue 


Bluish-white 

Bluish 

White 
Bluish-white 


Bluish-white 
Bluish-white 

White 

Blue 
Yellow 

Bluish-white 
White 

Yellow 
Yellow 

Bluish-white 

Bright  blue 

Bluish-white 

Bluish 
Brilliant  blue 
Bluish-white 

Yellow 
Bluish-white 
Bluish-white 

Yellowish-white 

White 

White 

Yellow 
Bluish 
Bluish 


Blue 

Blue 

Bluish-white 

Bluish-white 
Yellow 

Yellow 
Bluish-white 
Bluish-white 


Blue 


Momentary 

I 
5 


o'5 
3 


Momentary 


Momentary 
Momentary 


0-5 
Very  short 
Momentary 

<  0-5 
o'5 
0-5 

0-7 

0-7 

<  I 

Momentary 

2 

0-5 


0-5 

0-5 


YeUow,  3 ' 

None 
None 
None 
None 


None 

None 
None 

None 
Fine 

None 
None 

Small 
Slight 


None 

None 
None 
None 

None 
None 
None 

Fine 

None 

None 

None 
Fine 
Shght 


None 
None 
None 

None 
Fine,  i 

Fine 

None 
None 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  If 


(cclsxv) 


in  the  Yeae  if 


Number 

for 
Refer- 


Path  of  Jlcteor  tlirough  the  Stars. 


From  direction  of  ^  Cassiopeise  towards  a  Andromedaf. 

From  direction  of  -k  Cygni  towards  7  Cygni. 

From  a  point  about  1°  above  and  North  of  ft  Cygni,  disappeared  a  few  degrees  North  of  £  Pegasi. 

From  the  direction  of  a  Orionis,  passed  between  '^  and  k  Orionis. 

From  a  point  about  3"  or  4°  North  of  k  Cassiopeia;,  fell  towards  S  Cephei. 

From  a  point  a  little  above  f  Ursfe  Minoris,  passed  t  Ursa3  Minoris,  towards  6  Draconis. 

From  about  1°  above  and  West  of  ij  Orionis,  disappeared  a  few  degrees  below  and  East  of  j3  Orionis. 

From  a  point  a  little  above  Sirius,  disappeared  about  1°  above  and  beyond  |S  Canis  Majoris. 

From  about  5°  above  and  South  of  a.  Pegasi,  disappeared  about  5°  below  that  star.     Seen  through  trees. 

From  a  little  above  e  LacertiB,  passed  midway  between  e  and  g  Lacertfe,  and  disappeared  a  little  below  n  Lacerta;. 

From  a  point  near  e  Cygni  towards  q  Vulpoculaj. 

From  a  point  a  few  degrees  below  the  Pleiades  to  a  Piscium  ;  center  of  path  opposite  y  Arietis. 

From  a  point  t°  or  2°  above  /3  Ursre  Minoris,  passed  7  Ursa3  Minoris  towards  ij  Draconis. 

From  about  3°  above  Aldebaran,  passed  on  the  East  side  of  that  star  to  a  point  1°  East  of  c  Tauri. 

From  a  point  ^rd  of  the  distance  fi-om  fl  Andromedfe,  towards  ^  Andromedse,  passed  midway  between  8  and  a  Andromeda;. 
Passed  horizontally  from  E.  to  W.  between  the  Pleiades  and  ^  Persei. 

From  the  direction  of  Pollux,  midway  between  7  and  v  Geminorum,  towards  a,  Orionis. 

Passed  parallel  to  Orion's  belt,  across  7  Eridani ;  center  of  path  near  that  star. 

From  a  point  a  few  degrees  East  of  12  Can.  Venat.,  towards  t\  Ursie  Maj.,  parallel  to  the  line  joining  those  stars. 

Appeared  about  2°  below  A  Draconis  and  disappeared  between  t,  and  9  Draconis. 

From  a  point  2°  or  3°  West  of  a.  Cephei  towards  a.  Cygni. 

From  R  Ursae  Majoris  towards  Castor.     (Faint  auroral  light  at  this  time). 


From  the  direction  of  £  Cassiopeife,  passed  rapidly  across  the  zenith,  midway  between  Capclla  and  t  Aurij 
From  the  direction  of  a  Ursaj  Majoris,  passed  across  a.  Ursa;  Majoris  to  a  point  2°  or  3°  beyond  that  star. 
From  the  direction  of  7  Cephei,  passed  across  k  Cassiopeia;,  and  disappeared  at  i;  Cassiopeia. 

Appeared  about  10°  North  of  a  Ursa;  Majoris,  disappeared  about  12°  North  of  S  Ursaa  IMajoris.* 

Directed  from  £  Virginis,  passed  about  7°  below  a  Hydrre ;  center  of  path  nearly  opposite  that  star. 

Fell  vertically  from  a  point  near  I  Persei  almost  to  /3  Trianguli. 

From  a  point  a  few  degrees  below  £  Cassiopeia;,  fell  nearly  vertically. 

Directed  from  ;S  Leonis,  below  8  Virginis,  passed  midway  between  t,  and  7  "Virginis. 

Point  of  appearance  midway  between  jS  and  I  Serpentis  ;  path  S.  to  N.,  nearly  horizontal. 


towards  9  Aurij 


Passed  across  k  Draconis  and  disappeared 


to  a  Draconis ; 


js  at  disappearance. 


From  a  point  just  below  S  Draconis,  perpendicularly  downwards. 
From  a  point  about  3°  West  and  above  Polaris,  fell  towards  7  Cephei. 
From  the  direction  of  ju  Ursa;  Majoris  to  a  point  just  below  a  Ursa;  Majoris. 

From  a  point  near  t  Geminorum,  fell  towards  /9  Tauri. 

Fell  from  a  point  a  little  above  x  Persei,  and  passed  a  little  North  of  ^  Andrompd;i 

Directed  from  a.  Ursa;  Majoris,  passed  a(;ross  S  Cassiopeia;  and  about  5°  farther. 

Passed  k  Lyric  towards  /3  Lyra;. 

From  the  direction  of  9  Geminorum,  passed  across  f  Geminorum  and  4°  beyond. 


iath  slightly  curved. 


From  the  direction  of  I. 


Minoris  to  a  point  between  ij  and  ^  Draconis. 


The  Moon  was  shining  brightly  through  cirro-cumuhis  clouds,  and  the  observer  believed  that  the  meteor  was  seen  on  this  side  of  the  clouds 


(cclxsvi) 


Observations  of  Luminous  Meteors, 


Observations  of  Luminous  Meteors 


Greenwich 
Jlean  Solar  Time. 


Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 


Duration 

of  Meteor  in 

Seconds  of  Time. 


Appearance 

and  Duration 

of  Train. 


Length  of 

Meteor's 

Path 

in  Degrees. 


Number 

for 
Kefer- 


April 
April 
April 

April 

April 

April 
April 

May 

May 

May 

May 


June 
June 
June 
Juno 
July 
July 
July 


9.21. 
9.  36. 


8.42.    o 
9.  1 3.    o 


10.  21. 
10.  23. 


9.40. 
9.  53. 


10. 38.    I 

10.  41.36 

11.  8.36 

10.  46.  44 
10.  5i.  34 

10.  53.  .?o 
n.    .5.45 

11.  II.  9 
II.  II.  34 
11.29.49 

11.  40.  52 
II. 41.  59 

11.44.  iq 

11.45.  14 
11.47.49 

12.  O.  O 
12.  26.  25 

12.00.  O 
i3.    1.    o 

9.33.    o 

10.    5.    o 


11.  9.00 

12.  10.    o 


09.49 

3.    o 


W. 
W. 

T. 

y\'. 

W.,  F. 

N. 

N. 
N. 
N. 

N.,  W. 

W. 

II. 

J.,  W. 

N.,  J. 

N..  J. 

N.,J.,  W 

N. 

N.,  W. 

N.,  W. 

X.,  W. 

W. 

W. 

W. 

J. 

N. 

U.,T.,J.,W 

w. 

T. 

Is. 

W. 

II. 

N. 
N. 
F. 


=  Venus 
3 
4 

3 
3 
3 


=  Jupiter 
=  Saturn 


Bluisli-wliitc 


Eluish-white 
Bluisli-white 


Bluish 
Bluisli-wliite 


Blue 
Blue 


BliiiA-wliitc 
White 

Blue 
White 

Bluish-white 
Bluish-white 

Blue 

Bluish-white 

White 

Bluish-white 
Bluisli-white 

Blue 
Bluish-white 
Yellowish-white 
Bluish-white 
Bluish-white 
Bluish-white 
Bluish-white 

Yellow 
Bluish-white 
Bluish-white 
Bluish-white 
Bluish-white 

Bluish 
Bluish-white 

Bluish-white 
Yellowish-white 

Bluish-white 
Yellowish-white 

Bluish-white 

Blue 

Wliite 
Bluish-white 
Bluish-white 


Sliort 


1-5 

I 
I  -5 
0-5 


0-5 

I 
o'5 


0-4 
o'5 
1-5 


None 
None 


None 
Kone 


None 
None 


None 
Faint 


None 
None 


None 
None 


None 
None 
None 

None 
None 
None 
None 
Fine,  I' 
Fine 
Fine 

Fine 
Fine 
None 
None 
None 
None 
Fine 


None 

Fine 

None 

Fine 

None 

None 

None 
None 
Train 


AT   THE   RorAL    OBSERVATORY,    GeEEXWICII,    IN    THE   YeAR   18C0. 


(cclxxvii) 


in  the  Year  1866 — cotilinucd. 


Path  of  Meteor  through  the  Stars. 


Passed  midway  bctwopn  S  and  a  Persci  ;  center  of  track  between  those  stars. 

From  the  direction  of  a  Ursa3  JIajoris,  disappeared  near  6  Ursa;  Majoris. 

Fell  vertically  from  r.  point  2°  East  and  above  Polaris. 

From  y  Cancri,  passed  across  e  and  ij  Hydras  to  a  point  a  little  above  and  South  of  a  Hydra;. 

Appeared  midway  between  S  and  vj  Ilydrre,  and  passed  towards  q  Monocerotis. 
From  a  point  about  midway  between  77  and  y  Virginis. 

From  near  h  and  m  Canum  Venaticorum  towards  y  Boiitis. 
From  a  point  about  4°  from  d  Canum  Venaticorum,  passed  acn 


that  star  towards  t  Ursm  Majoris. 


Passed  across  9  1 


Cancri. 


From  the  direction  of  ^  Bootis,  passed  S  Bootis  towards  e  Bootis. 
Moved  on  a  path  parallel  to  a  line  joining  a  and  7  Corona;  Borealis. 

Fell  vertically  from  a  point  midway  between  a  and  p  Libra^ 

From  a  point  1°  or  2°  East  of  ^  Libras,  fell  past  y  Libra;  and  disappeared  near  /3  Scorpii  ;  wavering  motion. 


lis  passed,  midway  between  t  and  i;  Hydra;  towards  Procyon. 


From  a  point  a  little  below  and  ^Yest  of  tt  ^ 
In  the  South  ;  above  Scorpio. 

First  seen  7°  or  8°  below  p  Leonis  ;  moved  W.,  passing  close  to  Regidus  ;  the  view  of  the  end  of  path  interrupted. 
Directed  from  Arcturus,  disappeared  close  to  /3  Virginis. 
From  the  direction  of  e  Virginis  ;  disai)peared  near  1  Virginis. 

Fell  vertically  from  the  direction  of  |  Boiitis,  passed  f  Bootis  towards  Saturn. 

Moved  past  Polaris  and  a  Cephei ;  the  track  of  the  meteor  parallel  to  the  line  joining  these  stars. 

From  the  direction  of  e  Bootis,  across  ir  and  ^  Bootis. 

From  a  point  1°  or  2°  South  of  8  Crateris,  vertically  to  a  point  about  the  same  distance  from  ,9  Hydra;. 

Passed  from  near  ^  Ursa;  Minoris  to  a  point  near  q  Camelopardali. 

From  £  Lyra;  to  a  point  near  0  Cygni. 

From  0  Cephei  to  a  point  2°  East  of  a  Cassiopeia;. 

From  7  Draconis  towards  6  Cephei. 

From  /3  to  5  Ophiuchi. 

From  a  Corona;  Borealis,  passed  midway  between  f  and  0  Boiitis. 

Moved  past  7  and  ^  Ophiuchi  ;  the  track  of  the  meteor  parallel  to  the  line  joining  these  stars. 

Fell  vertically  past  ij  and  v  Bootis.  , 

Moved  past  a  and  e  Ophiuchi. 

From  S  Corona!  Borealis,  past  it  Herculis  townrds  7.Hcrcnlis. 

From  the  direction  of  ^  Ursa;  Majoris,  jjassed  between  /a.  and  X  Ursa;  Majoris  to  a  point  near  d  Leonis  ^linoris. 

From  a  point  2°  or  3°  left  of  a  UrsiB  Majoris  fell  vertically  towards  horizon. 

Described  a  slightly  curved  path  about  8°  above  ,3  Libra;. 

From  a  point  about  5^  above  '^  Ophiuchi,  passed  aliout  the  same  distance  from  ij  Ophiuchi. 

Passed  horizontally  between  a.  and  /3  Aquila;,  ^rd  of  distance  from  ,5  Aquila;. 

From  a  point  a  few  degrees  below  ^  Ursa;  Majoris  to  /^  Ursa;  Majoris. 

From  the  direction  of  3  Aquila;  towards  p  Ophiuchi. 

From  a  point  midway  between  a  and  v  Cygni  to  a  point  z''  left  oft  Cygni. 

From  fl  Aquila;  to  X  Aquila;. 

Moved  from  the  direction  of  7  Cygni,  disappeared  near  7  Aquila'. 

From  8°  below  ij  Ursa;  Majoris,  passed  a  few  degrees  above  12  Canum  Venaticorum  ;  the  center  of  track  opposite  that  star. 


^  cclxxviii) 


Observations  of  Luminous  Meteors, 


Observations  of  Lttminous  Meteors 

Month  and 
1866. 

Day, 

Greenwich 
Mean  Solar  Time. 

ObserTer. 

Apparent  Size 

of  Meteor  in 

Star-Magnitndes. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

Appearance 

and  Duration 

of  Train. 

Length  of 

Meteor's 

Path 

in  Degrees. 

Number 

for 
Refer- 

July 

-7 

12.     8.12 

N. 

2 

Bluish-wMte 

0-5 

° 
i5 

' 

12.  10.52 

F. 

2 

Bluish-wHte 

2 

None 

12.22.     7 

N.,F. 

I 

Bluish-white 

0-7 

Slight 

20 

3 

," 

12.28.42 

12.38.  i5 

F. 

4 

Bluish-white 

2 

None 

4 

N. 

Bluish-white 

0-4 

None 

5 

12.43.    1 

12.48.30 

N. 

>    I 

Blue 

Fine 

10 

6 

"^ 

F. 

2 

Bluish-white 

7 

" 

12.49.    2 

N. 

3 

Bluish-white 

0-5 

None 

8 

12.  55.  49 

N. 

3 

Bluish-white 

0-5 

None 

9 

" 

10.  14.    0 
i3.  18.26 

N. 

N. 

1 
4 

Bluish-white 
Bluish-white 

2 

Train 

3o 

10 
11 

July 

19 

11.  i5.52 

N. 

2 

Bluish-white 

, 

Train 

12 

11.38.47 

N. 

2 

Bluish-white 

0-7 

Train 

i5 

i3 

July 

20 

11.26.48 

J. 

2 

Bluish 

0-5 

None 

5 

14 

11.40.    0 

N. 

3 

Bluish-white 

0-5 

None 

7 

i5 

" 

II.  48.41 

F. 

4 

Bluish-white 

0-5 

. 

16 

" 

ii.5o.  20 

N.,  S. 

2 

Bluish-white 

0-8 

Train 

i5 

17 

" 

12.  11.  20 

N. 

1 

Bluish-white 

I 

Tram 

12 

18 

" 

12.  14.  i5 

s 

3 

Bluish-white 

0-5 

None 

10 

'9 

" 

12.21.    5 

J. 

3 

Bluish 

None 

5 

20 

" 

12.  22.  27 

K,  F. 

Bluish-white 

0-4 

None 

5 

21 

' 

12.25.      I 

W.,  S. 

=  Jupiter 

YeUowish 

1 

Yellow 

22 

f) 

12.40.40 

F. 

2 

Bluish-white 

0-5 

20 

" 

12.41.  10 

w.,  s. 

3 

Bluish-white 

0-5 

None 

3 

24 

12.44.31 

N.,  F. 

<  Jupiter 

Blue 

2 

Fine  i^- 

20 

25 

" 

12.45.  17 

X.,  F.,  S. 

4 

Bluish-white 

0-5 

None 

12 

26 

12.47.55 

W.,J. 

3 

Bluish-white 

0-5 

Slight 

10 

27 

July 

29 

10.  i5.    0 

T. 

3 

Blue 

0-5 

6 

28 

10.  40.    0 

T. 

3 

Blue 

0-5 

4 

29 

" 

10.49.30 
II.    2.    0 

J. 

I 

Bluish 

2 

Fine 

3o 

00 

H. 

2 

Blue 

2 

Faint 

20 

3i 

11.  II.    0 

J. 

2 

Bluisli 

0-5 

None 

10 

32 

11.45.    0 

H.,J. 

>  I 

Blue 

2 

Faint 

20 

33 

" 

11.55.    0 

J. 

2 

Blue 

0-5 

Fine 

6 

34 

12.    2.    0 

J. 

2 

Blue 

I 

None 

9 

35 

12.17.    0 

J. 

I 

■VMiite 

I 

None 

8 

36 

" 

12.26.30 

H.,  J. 

>  1 

Blue 

2 

None 

3o 

37 

" 

12.27.30 

J. 

2 

Blue 

0-5 

None 

8 

38 

" 

12.33.    0 

11. 

1 

Bluish-white 

I 

Faint 

12 

39 

" 

i2.38.3o 

H. 

2 

Blue 

I 

None 

7 

40 

" 

12.52.     0 

J. 

3 

Blue 

0-5 

None 

4 

4' 

12.57.  i5 

H. 

=  Jupiter 

YeUow 

5 

Fine 

35 

42 

"^ 

1 3.    9.30 

H. 

2 

Bluish-white 

2 

Faint 

25 

43 

,j 

i3.  12.    0 

H.,  J. 

1 

Brilliant  blue 

I 

None 

6 

44 

,j 

i3.  14.    0 

H.,  J. 

2 

Blue 

2 

None 

14 

45 

„ 

i3.  18.    0 

J. 

2 

Blue 

2 

None 

iS 

46 

" 

i3.  2i.3o 

H. 

2 

Blue 

Short 

None 

20 

47 

i3.  26.  45 

H. 

1 

Brilliant  blue" 

I 

None 

6 

48 

"^ 

l3.  27.30 

H.,J. 

2 

Blue 

2 

None 

i5 

49 

,, 

13.39.    0 

J. 

2 

Blue 

I 

Fine 

12 

5o 

jj 

i3.  42.    0 

J. 

Blue 

2 

Fine 

7 

5i 

i3.  42.    0 

H. 

J 

Blue 

I 

None 

12 

52 

„ 

1 3.  43.    0 

H. 

2 

Blue 

I 

None 

10 

53 

" 

i3.5i.    0 

H. 

2 

Bluish-white 

1 

None 

8 

54 

14.    I.    0 

II. 

2 

Bluish-white 

1 

Faint 

10 

55 

^^ 

14.    2.    0 

H. 

Blue 

I 

None 

25 

56 

14.    8.3o 

J. 

2 

Blue 

J 

None 

10 

57 

" 

14.  11.    0 

J. 

2 

Blue 

0-5 

SMght 

6 

58 

. 

AT  THE  KOYAL   ObSERVATOEY,   GREENWICH,   IxV   THE  YeAR 


(cclxxix) 


the  Year  1866 — continued. 


Number 

for 
Refer- 
ence. 


Path  of  Meteor  through  the  Stars. 


Directed  from  £  Aquilaj,  from  a  point  10°  below  that  star,  passed  within  2°  or  3°  of  7  Ophiuchi. 

From  a  point  near  X,  Urste  Majoris,  disappeared  close  to  12  Canum  Venaticorum. 

Directed  from  i  Aquilw,  passed  almost  midway  between  a.  Ophiuchi  and  a  Herculis,  then  across  .  Ophiuchi. 

Curved  path  from  a  point  near  v,  Ursa;  Majoris  towards  12  Canum  Venaticorum. 

From  the  vicinity  of  /3  Aquilai  to  8  AquiliE. 

Directed  from  /3  Aquarii;  center  of  path  opposite  Jupiter,  5°  below  that  planet. 

From  a  point  near  a  Ursa  Majoris,  disappeared  close  to  7  Ursse  Minoris. 

From  a  point  near  ?  Cygni,  disappeared  near  a  Pegasi. 

Directed  from  e  Cygni,  disappeared  near  /9  Aquilaj. 

From  a  point  not  far  distant  from  e  Bootis  to  a  point  1 0°  or  1 2°  below  1 2  Canum  Venaticorum. 

From  a  point  midway  between  a  and  ^  Pegasi  to  a  point  midway  between  a.  Andromedaj  and  7  Pegasi. 

From  a  point  midway  between  7  and  0'  Cygni  to  B  Herculis. 
Directed  from  e  Cassiopeise,  disappeared  near  c  Camelopardali. 

Appeared  between  a.  and  7  Cygni  passing  towards  |  Cygni. 

From  near  8  Herculis  towards  a.  Corona  Borealis. 

From  10"  West  and  above  r,  Ursas  Majoris,  passed  midway  between  »/and  t,  Urs.  Maj.,  and  disappeared  2°  or  3°  below  S  Urs 

From  a  point  near  0  Cephei,  fell  at  inclination  i5°  from  vertical. 

From  a  point  about  10°  West  of))  Ursae  Majoris,  fell  vertically. 

From  a  point  immediately  above  1  Ursae  Majoris  to  a  point  as  much  below  0  Ursa?  Majoris. 

From  a  point  about  3°  West  and  below  S  Ursai  Majoris  fell  nearly  vertically  on  the  West  side  of  7  UrsK  Majoris. 

Directed  from  i  Pegasi,  disappeared  near  X  Pegasi. 

Fell  vertically  from  a  point  about  5°  West  of  7  Equulei  to  a  point  as  much  West  oft  Equulei. 

Appeared  close  to  8  Herculis,  passed  midway  between  a  Ophiuchi  and  a.  Herculis  to  a  point  5°  beyond. 

Fell  vertically  about  1°  East  of  ?  Aquite  ;  center  of  path  opposite  that  star. 

Directed  from  a  Pegasi,  at  inclination  45°  to  vertical. 

From  a  point  near  B  Pegasi,  pursued  a  path  parallel  to  a  line  joining  a  and  ^  Aquarii. 

From  a  point  a  little  above  a  Persei. 

to  line  joining  a  Oi)hiuchi  and  a  Herculis, 


Maj. 


A  few  degrees  left  of  a  Ophiuchi;  center  of  path  opposite  that  star.    Path  at  right 

Disappeared  a  few  degrees  below  /3  Aquite. 

Appeared  below  clouds,  passing  from  North  to  South  across  zenith.*     No  stars  visible. 

P'rom  a  point  about  2°  below  8  Ophiuchi,  moved  nearly  horizontally  towards  Arcturus. 

Appeared  midway  between  a  and  ^  UrsiB  Majoris,  and  fell  vertically. 

From  a  point  just  above  S  Auriga;,  disappeared  almost  vertically  below  Polaris  ;  path  nearly  horizontal. 

Appeared  aliout  10°  above  B  Ursa;  Majoris,  and  fell  vertically  towards  horizon. 

Appeared  close  to  6  Ursas  Majoris;  point  of  disappearance  7  Ursie  Majoris. 

From  a  few  degrees  above  a  Ophiuchi,  disappeared  about  3°  below  a.  Herculis. 

Passed  about  2°  above  8  Aurigaj  at  an  inclination  45°  to  vertical ;  the  center  of  path  opposite  8  Aurigoe. 

Appeared  near  7  Persei  and  disappeared  near  8  Persei ;  path  nearly  vertical. 

From  a  point  about  2°  right  of  7  Persei  to  a  point  about  1°  left  of  8  Persei  ;  path  nearly  vertical. 

Fell  vertically  from  a  point  about  3°  below  and  to  the  left  of  8  Persei. 

Ap])eared  midway  between  a  and  ^  Ursa;  Majoris,  and  fell  vertically  towards  the  horizon  past  the  latter  star. 

Fell  almost  vertically  from  a  point  a  little  above  <  Cassiopeia  to  a  point  about  2"  left  of  Capella. 

Fell  vertically  from  a  poiut  midway  between  Polaris  and/Custodis. 

Fell  vertically  from  a  point  4°  left  of))  Urste  Majoris. 

Appeared  about  3°  West  and  below  e  Ursae  Majoris,  disappeared  3°  East  and  above  7  Ursx  ilajoris. 

Apjieared  a  few  degrees  above  /3  Herculis,  disappeared  close  to  a  Herculis  ;  path  vertical. 

Fell  from  a  point  just  below  /"  Custodis  :  path  nearly  vertical. 

Passed  midway  between  »)  and  X,  U''sa3  Majoris. 

From  about  5°  below  6  Draconis,  disappeared  about  5^  above  ^  Bootis  ;  path  vertical. 

Appeared  a  few  degrees  East  of  7  AquiliB,  disappeared  near  6  Ophiuchi  ;  path  nearly  horizontal. 

Appeared  between  a  and  7  Aquihe,  and  fell  past  the  former  star  towai'ds  horizon  ;  path  nearly  vertical. 

From  a  point  about  3°  left  of  Capella  to  a  point  about  1^  beyond  and  left  of  /S  Am'igx'. 

Passed  about  i"  above  a.  and  7  Cassiopeia. 

Fell  vertically  from  a  point  3^  right  of  It  Ursa;  Majoris. 

Fell  vertically  from  a  ))oint  midway  between  t,  and  8  Herculis. 

From  the  neighbourhood  of  <  and  k  Cygni  to  a  point  midway  between  a  Lyra;  and  7  Draconis. 

From  near  e  Lyra;  to  a  point  about  4"  below  8  Lyra;. 

Appeared  near  e  Lyra,  disappeared  about  6°  to  the  right  of  that  star. 


The  observer  believed  that  this  Meteor  was  nearer  than  the  clouds. 


(cclxsx) 


Observations  of  Lumixous  Meteors, 


Observations  of  Lcmixous  Meteors 

Jlonth  and  Day, 
1866. 

Greenwich 
Mean  Solar  Time. 

Observer. 

Apparent  Size 

of  Meteor  ia 

Star-Magnitudes. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

Appearance 

and  Duration 

of  Train. 

Length  of 

Meteor's 

Path 

in  Degrees. 

Number 

for 
Refer- 
ence. 

July                 29 

h      m      a 
14.  16.     0 

H.,  J. 

>  1 

Brilliant  blue 

2 

Train 

3o 

14.29.     0 

J. 

2 

Blue 

I 

None 

1  2 

2 

.. 

14.  3..  45 

H. 

' 

Blue 

I 

None 

20 

3 

July                3o 

11.33.35 

N. 

>  I 

Bluish-white 

1-5 

Fine 

.5 

4 

August              3 

9.21.    0 

W. 

, 

Bluish-white 

0-5 

5 

5 

jj 

.,..8.40 

N. 

2 

White 

2 

Faint 

6 

"^ 

1 1.  26.  22 

N. 

3 

Bluish-white 

0-5 

None 

14 

7 

,, 

11.34.41 

N. 

2 

Bhiish-wliite 

0-5 

Faint 

7 

8 

,, 

12.    5.    0 

N. 

1 

Bluish-white 

Train 

12 

9 

„ 

12.  i3.    5 

N. 

2 

Bluish-white 

0-5 

None 

5 

10 

.. 

i3.    5.    0 

N. 

I 

Bluish-white 

1-5 

Train 

20 

II 

August              4 

9.  12.    0 

F. 

2 

Tellowish-white 

3 

Train 

40 

12 

„ 

9.27.    0 

F. 

4 

Bluish-white 

0-7 

Short 

i3 

„ 

9.30.    0 

S. 

3 

Bluish-white 

0-5 

None 

8 

14 

M 

.. .13.30 

N. 

1 

Bluish-white 

0-8 

Fine 

August              5 

9.  17.    0 

W. 

2 

Yellowish 

, 

None 

7 

16 

,, 

9-  49-  47 

W. 

3 

Bluish-white 

I 

None 

17 

,, 

9.  5o.  22 

s. 

I 

Blue 

I 

25 

18 

,j 

g.  53.    0 

F. 

3 

Bluish-white 

No'ne 

6 

19 

„ 

9.  57.  48 

S. 

3 

Bluish-white 

0-5 

None 

6 

20 

„ 

10.    3.57 

\V.,F.,S. 

1 

Bluish 

Fine,  1^- 

21 

„ 

10.    6.57 

w. 

3 

Bluish-white 

0-5 

None 

7 

22 

„ 

10.  i5.    7 

s. 

3 

Bluish- 

0-5 

None 

6 

23 

„ 

10.  17.24 

w. 

3 

Bluish-white 

0-5 

None 

6 

24 

„ 

10.21.    7 

s. 

2 

Bluish-white 

0-5 

60 

25 

10.  21.32 

w. 

I 

Bluish 

1 

Fine 

i5 

26 

„ 

10.  21.34 

w. 

I 

Bluish-white 

I 

None 

27 

10.35.  12 

w.,  s. 

2 

Bluish-white 

o'5 

None 

'5 

28 

i> 

10.38.28 

w. 

I 

Yellowish 

1 

None 

Short 

29 

10.41.57 

w.,  s. 

I 

Yellowish 

1 

None 

3o 

j'j 

10.47.47 

w. 

3 

Bluish-white 

o"5 

None 

3 

3i 

,, 

10.48.    g 

w. 

3 

Bluish-white 

o"5 

None 

3 

32 

,, 

10.53.34 

w.,  s. 

2 

Yellowish 

c-5 

None 

8 

3>c, 

„ 

10.54.  17 

w.,  s. 

I 

Yellowish 

1-5 

Fine 

34 

11.24.    0 

w. 

I 

Bluish-white 

I 

None 

35 

„ 

11.  3o.    0 

T. 

=  Jupiter. 

Bluish-whito 

2 

Fine 

9 

36 

» 

11.35.    0 

T. 

3 

Bluish-white 

©•5 

None 

II 

37 

August              7 

9.    4.  14 

W. 

1 

Bluish-white 

, 

None 

38 

„ 

9.    6.33 

s. 

3 

Bluish-white 

Q"5 

None 

3o 

39 

„ 

9.13.    0 

H. 

3 

Blue 

I 

None 

10 

40 

,, 

9.  i3.    0 

T. 

I 

Bluish-whito 

1 

Train 

7 

4' 

„ 

g.  i3.  3o 

H.,J. 

1 

Flame 

5 

Fine 

35 

42 

g.  15.45 

W. 

I 

Yellowish 

I 

Train 

10 

43 

„ 

9.  1 8.38 

w. 

4 

Bluish-white 

0-7 

None 

6 

44 

9.  21.  26 

w. 

3 

Bluish-white 

0-5 

None 

45 

„ 

g.  23.    0 

T. 

2 

Bluish-white 

I 

Train 

12 

46 

„ 

9.  24.  45 

w.,  s. 

I 

Yellowish 

I 

Train 

47 

„ 

9.  24.  47 

w.,  s. 

2 

Bluisli-white 

o'5 

None 

48 

,, 

g.  2q.  + 

T. 

2 

Bluish-whito 

0-5 

None 

7 

49 

„ 

9.47.59 

W. 

3 

Bluish-white 

0-5 

None 

5o 

„ 

9.49.    0 

T. 

2 

Blue 

0-5 

None 

28 

5i 

„ 

9.51.33 

W. 

I 

Bluish-white 

0-4 

None 

10 

02 

„ 

9.58.    3 

W. 

4 

Bluish-white 

0-5 

None 

3 

53 

10.    2.54 

W. 

I 

1    Yellowish 

I 

Fine 

6 

54 

„ 

10.    5.52 

W. 

2 

"  Bluish-white 

J 

None 

6 

55 

10.    7.    0 

T. 

3 

Blue 

0-5 

None 

56 

AT    THE   KOYAL   OBSERVATORY,    GrEEXWICH,    IX   THE   YeAR    ISGG. 


(ccbixxi) 


tlie  Year  iS66 — coniinued. 


Numbci 

for 
Refer- 


Patli  of  Meteor  through  the  Stars. 


From  a  point  just  below/ Custodis  to  a  point  2°  right  of  0  Ursrs  Majoris  ;  path  curved. 

Appeared  near  S  Ilerculis,  disappeared  near  ^  Hcrculis. 

Passed  from  direction  of  a.  Lyra',  from  a  point  a  few  degrees  below  o-  Hereulis,  midway  between  t,  ilerculis  and  'C,  Cor.  Bor. 

From  a  point  a  few  degrees  left  of  ,3  Auriga?,  fell  at  inclination  7°  to  vertical,  towards  N.  horizon. 

Seen  through  a  break  in  the  clouds  at  about  the  altitude  of  3o°.     Delpliinus  seen  about  i5^  above  and  to  the  right. 

Directed  from  a  Andromeda?,  passed  across  Honores  to  g  Lacerta;. 

From  the  direction  of  1^  Draconis,  disappeared  midway  between  7  Cephei  and  Polaris. 

Directed  from  f  Piscium,  passed  8°  below  y  Pegasi,  parallel  to  line  joining  a.  Andromedx  and  a  Pegasi. 

From  near  n  Lyrae,  nearly  horizontal  ;  point  of  disappearance  0  Hereulis. 

Fell  perpendicularly  and  disappeared  near  ir  Cygni. 

From  a  point  near  5  Hereulis. 

Shot  from  a  point  about  midway  between  7  and  t  Boutis  to  a  point  about  24°  below  %  Ursre  Majoris. 

From  f  Ursa?  Majoris,  fell  towards  Arcturus. 

From  a  point  2°  below  vj  IJrsre  Majoris  to  a  point  about  2°  above  ?  Ursa?  Majoris. 

From  the  direction  of  7  Draconis  to  a  point  near  a  Ilerculis. 

Fell  vertically  from  the  direction  off  Ursie  Majoris,  midway  between  y_  Ursa;  Majoris  and  12  Canum  Venaticorum. 

From  the  direction  of  ^  Cygni,  passed  between  R  and/Pegasi,  at  right  .angles  to  the  line  joining  those  stars. 

From  the  direction  of  7  Ursa?  Majoris,  about  5°  below  12  Canuni  Venaticorum. 

Passed  about  2°  above  ij  Ursa;  Majoris,  towards  Arcturus  ;  the  center  of  path  opposite  ij  Urste  Majoris. 

From  a  point  .about  3°  above  c  Ursa?  Majoris,  passed  midway  between  £  and  5  Ursa?  Majoris. 

From  a,  point  about  midway  between  ^  and  e  Ursa?  Majoris,  disappeared  near  »j  Bootis. 

Passed  vertically  .about  5°  East  of  a,  Ophiuchi  ;  the  center  of  path  opposite  a.  Ophiuchi. 

From  a  point  near  ft  Aquila?,  passed  midway  between  S  and  1 9  Aquiloe. 

Passed  about  6°  above  L  and  p  Camelopardali,  from  the  direction  of  Cassiopeia. 

From  Polaris,  passed  between  X,  and  e  Ursre  Majoris  to  a  Corona?  Borealis. 

From  a  point  about  3°  below  u  Capricorni,  passed  v  Capricorui,  parallel  to  the  line  joining  those  stars. 

Vertically  from  about  5°  above  and  West  of  a  Pegasi,  passed  9  Piscium,  parallel  to  the  line  joining  those  stars. 

From  a  point  about  5°  .above  jS  Ophiuchi,  passed  at  the  same  distance  above  o-  Ophiuchi. 

8  Aquila?  opposite  center  of  track  ;  path  vertical. 

From  a  point  about  3°  above  8  Sagittn?,  passed  about  2°  above  a.  Sagilta?. 

Passed  %  Pegasi  vertically  (about  3°  East). 

Passed  vertically  about  5°  East  of  q  Pegasi ;  the  center  of  path  opposite  that  star." 

From  the  direction  of  8  Aquila?,  passed  about  5'^  above  >.  Aquila?  and  /  Scuti,  parallel  to  tho  Hue  joining  Ihera. 

From  a  point  about  7°  above  /3  Aqnarii,  passed  a  Capricorni  towards  Jupiter. 

Horizontally  from  a  point  iibout  3°  above  /3  Arietis,  passed  a,  Arietis. 

Appeared  2°  below  7  Aquila?,  and  disappeared  3°  left  of  8  Aquite. 

Appeared  midway  between  a  and  ^  Aquilse,  disappeared  3°  West  of «  Delphini. 

Fell  vertically  from  a  point  about  10°  West  of /3  LjTa?  past  ^l.  Hereulis. 

I'rom  a  point  5°  below  8  Ophiuchi,  passed  2°  above  "C,  Ophiuchi  towards  //0]>hiuthi. 

From  the  direction  of  ^  Cephei,  passed  about  2°  below  1  Cephei  towards  t  Cassiopei.o?. 

Appeared  4°  above  ^  Cassiopeiie,  and  disappeared  3°  beyond  the  same  star. 

From  the  direction  of  e  Pegasi,  passed  between  t,  and  fi  Pegasi  (a  pear-shaped  meteor). 

From  the  direction  of  vj  Ursa?  Majoris,  passed  >i  Bootis. 

From  a  point  above  a.  Cygni,  disappeared  3°  East  of  that  star. 

From  the  direction  of »;  Boutis,  passed  about  10°  above  and  West  ot  12  Canum  Venaticonnn. 

Appeared  3°  below  g  Draconis,  .and  disappeared  5°  from  6  Draconis. 

Passed  X  Draconis  towards  a.  Ursre  Majoris  ;  fi'om  the  direction  of  8  Ursa?  Minoris. 

Piith  almost  identical  with  that  of  the  preceding  meteor. 

Appeared  midway  between  a.  and  0  Draconis,  and  disappeared  2°  below  b  Quadrantis. 

Descril)eil  a  slight  curve  about  5°  above  n,  m,  and  p  Scuti. 

Horizontally  from  a.  Draconis  to  a  point  2°  above  1  Draconis. 

Passed  on  tjic  West  side  of  7  Cor.  Bor.,  midway  between  that  star  and  a.  Cor.  Bor.  ;  the  center  of  its  path  opposite  7  Corona?. 

Passed  about  6°  above  and  East  of  a  Aquila?. 

Horizontally  near  S.  horizon,  immediately  below  Jupiter. 

From  a  point  immediately  above  a  Ophiuchi,  passed  horizontally  .above  a  Hereulis. 

Appeared  midway  between  a.  and  7  Corona?  Borealis,  and  disappeared  2'^  above  jS  Scrpcntis. 


Gki;enwicii  Ouseuvatioms.  lbti(3. 


(cclxxxii) 


Observations  of  Lujiinous  Meteors, 


Observations  of  Ltjsiinous  Meteors 

Length  of 

Number 

Month  and  Day, 

Greenwich 

Obsen'er. 

Apparent  Size 

Colour 

Duration 

Appearance 

Meteor's 

for 

1866. 

Mean  Solar  Time. 

of  Meteor  in 

of  Meteor. 

of  Meteor  in 

and  Duration 

Path 

Refer- 

Star-Magnitudes. 

Seconds  of  Time. 

of  Train. 

in  Degrees. 

ence. 

August              7 

h     m       s 
10.    8.  i3 

w.,  s. 

3 

Bluish-white 

0-5 

None 

10 

10.    9.  i3 

s. 

I 

Yellow 

Fine,  0-5 

6 

2 

J, 

10.    9.  17 

w..  s. 

1 

YeUowish 

I 

None 

6 

3 

10.  10.    0 

T. 

3 

Blue 

0-5 

None 

8 

4 

"^ 

10.  10.  38 

W.,  F. 

3 

Bluish-white 

None 

6 

5 

[' 

10.  II.  49 

s. 

2 

Bluish-white 

0-5 

None 

10 

6 

^1 

10.  13.55 

w. 

I 

Bluish-white 

I 

Train 

7 

1' 

10.  17.37 

w. 

3 

Bluish-white 

0-5 

None 

8 

10.  19.    0 

N. 

2 

Bluish-white 

0-5 

Train 

7 

9 

10.  19.  55 

w. 

I 

Bluish-white 

1 

None 

7 

10 

10.  22.  3o 

N. 

2 

Bluish-white 

0-5 

Faint 

7 

11 

10.  24.    0 

T. 

1 

Bluish-white 

1 

Fine 

18 

12 

J' 

10.  27.  43 

S. 

I 

Yellowish 

I 

Fine 

17 

i3 

[, 

10.  36.  29 

II. 

2 

Blue 

I 

None 

8 

H 

" 

10.36.36 

F. 

2 

Bluish-white 

0-5 

None 

l5 

10.  50.47 

N. 

3 

Bluish-white 

0-6 

None 

16 

10.53.33 

11. 

3 

Bluish-white 

1 

None 

12 

17 

„ 

10.54.    8 

N.,F.,S. 

1 

Bluish-white 

1 

Fine 

3o 

18 

10.54.  n 

N. 

3 

Bluish-white 

0-5 

None 

8 

jg 

[' 

10.54.28 

H.,  S. 

2 

Blue 

I 

None 

10 

20 

10.54.30 

H. 

3 

Blue 

I 

None 

10 

21 

10.57.    3 

X. 

I 

Blue 

I 

Fine 

20 

22 

', 

10.58.26 

H.,F.,S. 

I 

Blue 

1 

Train 

12 

23 

'] 

11.    2.    3 

II. 

2 

Blue 

I 

None 

12 

24 

II.    3.    7 

N.,  H. 

•^ 

Bluish-white 

I 

None 

6 

25 

', 

II.    4.13 

N.,  H. 

3 

Blue 

I 

None 

8 

26 

,' 

11.    6.58 

II. 

3 

Blue 

1 

None 

10 

27 

11.    8.  18 

II.,  W. 

3 

Blue 

I 

None 

12 

28 

'", 

11.    9.15 

II. 

4 

Blue 

1 

None 

8 

29 

N.,  W. 

I 

Bluish-white 

1-5 

Faint 

i5 

3o 

II.  11.53 

S. 

2 

Bluish-white 

o'5 

None 

20 

3i 

'^ 

II.  12.  27 

H.,  S. 

1 

Bluish-white 

2 

Train 

i5 

32 

II.  i5.  11 

II. 

Blue 

I 

Faint 

12 

33 

'1 

11.  16.  i3 

II. 

2 

Blue 

I 

Train,  i  ^• 

16 

34 

11.17.46 

H. 

■ 

Blue 

o'5 

None 

10 

35 

11.  18.55 

H..  S. 

1 

Blue 

I 

Streak 

12       i     36 

11.  19.47 

N. 

I 

Blue 

o'7 

Train 

10     :   37 

', 

11.27.33 

N.,  W. 

2 

Bluish-white 

Train 

\     Si 

,^ 

11.27.34 

N.,  W. 

2 

Bluish-white 

I 

Train 

■  ■     1   39 

^^ 

11.29.42 

S. 

2 

Bluish-white 

o"5 

None 

8       1     40 

,' 

II.  3o.  25 

s. 

2 

Yellow 

I 

Faint 

5       i     41 

„ 

ii.3o.56 

H. 

2 

Yellow 

1 

Train 

8     :   42 

„ 

II.  3i.  59 

N. 

4 

Bluish-white 

0-6 

43 

„ 

11.52.      2 

N.,  W. 

Bluish 

0-5 

None 

8 

4+ 

„ 

11.34.12 

II.,  S. 

3 

Blue 

1 

Faint 

10 

45 

„ 

11.35.    9 

W. 

3 

Bluish-white 

0-5 

None 

46 

„ 

11.35.53 

AV. 

3 

Bluish-white 

I 

None 

47 

ii.36.3o 

II. 

Blue 

Short 

None 

i5 

48 

11.40.  23 

AV. 

3 

Bluish-white 

0-5 

None 

6 

49 

" 

11.40.  26 

II. 

4 

Blue 

I 

None 

12 

5o 

11.43.    5 

N.,  11. 

4 

Blue 

I 

None 

10 

5i 

"^ 

II.  44.  II 

N. 

2 

. 

1 

Fine 

12 

52 

„ 

11.4-,.    6 

II. 

2 

Blue 

I 

Train 

20       ,     53 

„ 

11.45.59 

II. 

3 

Blue 

I 

None 

20          1       54 

., 

II.  46.  5 1 

N. 

4 

Bluish-white 

None 

3 

55 

„ 

11.48.    9 

W. 

4 

Bluish-white 

0-5 

None 

5 

56 

„ 

11.53.38 

N. 

2 

Bluish-white 

08 

Train 

,- 
1.) 

57 

11.55.22 

N. 

] 

Blue 

] 

Fine 

i5 

58 

„ 

11.56.21 

II. 

4 

Blue 

Short 

None 

i5 

59 

„ 

11.58.24 

S. 

Bluish -white 

I 

Train 

25 

60 

" 

11.58.38 

H. 

3 

Blue 

' 

None 

10 

61 

AT  riiR  RoYAT,  Observatory,  Greenwich,  in  the  Year  186U. 


(cclxxxiii) 


in  the  Ye^ve  1866 — continued. 


Path  of  Meteor  through  the  Stars. 


From  a  point  5°  West  of  I  Scuti,  passed  about  3°  West  of  m  Scuti. 

Passed  horizontally  2°  below  m  and  o  Canum  Venaticorum. 

From  a  point  about  4°  East  of  y  Delphini,  fell  yertically  past  7  Equulei. 

Appeared  near  7  Serpentis,  and  disappeared  4°  left  of  a,  Serpentis. 

Fell  vertically  about  3°  West  of  .^  UrsEe  Minoris  ;  center  of  track  opposite  that  star. 

From  K  Ophiuchi  to  a,  Ophiuchi. 

I'rom  the  direction  of  a  LyrK,  passed  midway  between  7  and  |  Draconis,  and  disai)peared  close  to  /3  Draconis. 

From  5  Cygni,  passed  about  4°  above  .  Cygni. 

From  a  point  2°  below  i)  Pegasi,  passed  across  /3  Pegasi. 

Near  East  horizon,  immediately  below  7  Pegasi.     No  stars  visible  near  the  meteor. 

From  the  direction  of /3  AndromediB,  about  5°  below  7  Pegasi ;  the  center  of  track  opposite  that  star. 

Point  of  appearance  £  Ursa3  Majoris  ;  disappeared  midway  between  1 2  and  g  Canum  Venaticorum. 

From  7  Bootis  to  a  Coronse  Borealis. 

Passed  from  the  direction  of  a  Cassiopeia;  between  X  and  ^  Honorium. 

From  a  point  1°  below  a,  Ursoe  Majoris,  disappeared  midway  between  k  and  i  Ursa;  JMajoris. 

Directed  from  Delphinus,  disappeared  near  £  Cygni. 

From  a  point  about  3°  above  and  to  the  left  of  a  Draconis  towards  /3  Ursa;  Majoris. 

Directed  from  a  Draconis,  disappeared  at  7  Bootis. 

Directed  from  7  Cephei,  passed  across  Polaris. 

From  a  point  3°  left  of  1  Cassiopeije  towards  F  Custodis. 

From  direction  of  1  Cassiopeiae,  passed  just  above  B  and  C  Camelopardali. 

Directed  from  »  Draconis,  passed  midway  between  a  Corona  Borealis  and  7  Bootis. 

From  direction  of  8  Bootis,  passed  between  e  and  S  Coronse  Borealis. 

From  a  point  3°  left  of  X  Ophiuchi,  disappeared  1°  left  oft  Ophiuchi. 

From  direction  of  Polaris,  passed  across  /3  Ursse  Minoris. 

From  the  direction  of  S  Draconis  to  a  point  3°  right  of  ?  Draconis. 

From  a  point  between  7  and  0  Corona;  Borealis. 

Passed  between  |  and  ?  Piscium  towards  fl  Piscium. 

Vertically  from  a  point  about  2°  right  of  r  Custodis. 

Passed  across  »  Draconis  and  between  t  and  </>  Herculis. 

Passed  almost  horizontally  about  1°  above  fl  Bootis;  the  center  of  path  opposite  that  star. 

From  direction  of  a  Cephei  towards/"  Custodis. 

From  the  direction  of  o  Custodis,  disappeared  at  a  point  vertically  below  Polaris. 

From  the  direction  of  w  Herculis,  passed  across  a  Ophiuchi  and  5°  beyond  that  star. 

From  the  direction  of /3  UrscC  Majoris,  passed  about  1°  below  12  Can.  Venat. ;  the  center  of  path  opposite  that  star. 

From  the  direction  of  Polaris,  disappeared  about  3°  below  ^  Ursa;  Minoris. 

From  a  point  7°  or  8°  below  7  Pegasi,  nearly  vertical. 

From  a  point  1°  or  2°  above  ^  Herculis  to  a  point  about  2°  below  a.  Coronas  Borealis. 

From  a  point  about  6°  East  of  a.  Coronce  Borealis,  fell  towards  5  Bootis. 

Passed  between  ij  and  6  Draconis,  and  disappeared  6°  or  7°  above  1  Draconis  ;  center  of  path  opposite  9  Draconis. 

Appeared  near  a  Ursfe  Minoris,  and  disappeared  near  0  Camelopardali. 

Passed  horizontally  1°  below  0  Custodis. 

From  a  point  near  fl  Aquilse  towards  e  Aquarii. 

Fell  vertically  from  the  direction  of  fl  Serpentis,  past  »j  Aquila;,  towards  9  Aciuila;  ;  center  of  path  opposite  ij  Aquiloe. 

From  the  direction  of  a  Ursw  Majoris  towards  a  point  about  2°  below  0  Urs;e  ^lajoris. 

From  a  point  about  3°  above  a.  Aquarii,  passed  3°  above  /3  Aquarii. 

From  a  point  about  5°  below  a.  Pegasi,  passed  5°  below  f  Pegasi. 

From  the  direction  of  i  Draconis  across  X  Bootis. 

From  about  3°  above  t  Piscium,  passed  midway  between  that  star  and  8  Pisciui 

Passed  from  the  direction  of  ^  Andromeda;  across  v;  Persei. 

From  a  point  2°  above  a.  Andromedfe  towards  t  Pegasi. 

Passed  from  Soutli  to  North  5°  P^ast  of  d  Cygni. 

From  the  direction  of  7  Piscium,  passed  between  X  and  S  Aquarii. 

From  the  direction  of  7  Pegasi  towards  B  Piscium. 

From  near  0  Cygni,  passed  midway  between  7  and  S  Cygni. 

I'assed  about  3°  West  of  S  Ursa;  Minoris  ;  path  vertical,  its  center  opposite  the  star. 

Directed  irom  K  Herculis,  disappeared  midway  between  a,  Ophiuchi  and  .«  Tauri  Poniatowski. 

Directed  from  i\  Cygni,  disappeared  5°  East  of  Delphinus. 

]''rom  a  point  midway  between  7  Draconis  and  a.  Lyrre,  passed  between  f  and  0  Herculis. 

From  a.  Ursa;  Minoris  to  <  Draconis. 

From  the  direction  of  J3  Bootis,  passed  just  above  I  Bootis  towards  a.  Coronx  Borealis. 


;ht  angles  to  the  line  joining  them. 


(^cclxxxiv) 


OlJSERVATiOXS    OF    LUMINOUS    MeTEOES, 


Observations  of  Luminous  Meteors 

Month  and  Day, 

Greenwich 

Observer. 

Apparent  Size 

Colour 

Duration 

Appearance 

Length  of 
Meteor's 

Numhei 
for 

1866. 

Mean  Soiar  Time. 

of  Meteor  in 

of  Meteor. 

of  Meteor  in 

and  Duration 

Path 

Eefer- 

Star-Magnitudes. 

Seconds  of  Time. 

of  Train. 

in  Degrees. 

h      m      8 

0 

August              7 

12.      I.l3 

W. 

3 

Bluish-white 

I 

None 

12 

1 

„ 

12.     3.23 

N. 

I 

Bhiish-wliite 

1-2 

Fine 

7 

2 

„ 

12.     3.45 

H. 

2 

Blue 

1 

Xone 

10 

3 

„ 

12.    5.5o 

N..  n. 

I 

White 

1-5 

Fine,  13- 

iS 

4 

„ 

12.     6.23 

n. 

3 

Blue 

I 

Xone 

20 

5 

„ 

12.     6.42 

s. 

1 

Bluish-white 

0-5 

X'one 

26 

6 

„ 

12.     7.     4 

X. 

4 

Blue 

0-5 

X'one 

7 

7 

„ 

12.     7.     4 

w. 

Bluish-white 

0-5 

Xone 

4 

8 

„ 

12.    8.38 

n. 

3 

Blue 

1 

None 

12 

9 

„ 

12.   12.  40 

w.,  s. 

1 

Yellowish 

1 

Fine,  !=• 

12 

„ 

12.  1 3.  34 

N. 

2 

Bluish-white 

0-8 

Small 

II 

„ 

12.  16.  3o 

W. 

3 

Bluish-white 

0-5 

None 

6 

12 

„ 

12.  20.  42 

N.,IL,W 

2 

Bluish-white 

0-5 

Train 

18 

i3 

„ 

12.  21.  10 

H. 

3 

Blue 

0-5 

Xone 

5 

'4 

„ 

12.2  1.56 

W. 

3 

Bluish-white 

1 

None 

14 

i5 

12.23.43 

S. 

] 

Bluish-white 

J 

None  . 

35 

16 

[, 

1  2.30.18 

s. 

I 

Yellow 

I 

Fine 

17 

j', 

12.  3o.  23 

N.,1I.,W 

>  1 

1  5 

Fine 

25 

18 

„ 

12.32.25 

H. 

Blue 

Xone 

i5 

'9 

12.34.  I 

W.,  S. 

J 

r.Uiish-white 

I 

X^one 

6 

20 

„ 

12.07.     2 

X.,  w. 

2 

Bluish-white 

I 

12 

21 

J, 

12.37.    4 

N.,H..W 

3 

Blue 

I 

X'one 

10 

22 

„ 

I2.3g.  23 

N. 

3 

Bluish-white 

0-7 

Ti-ain 

23 

„ 

12.  41.  16 

H.,  W. 

3 

Bluish 

None 

7 

24 

„ 

12.41.21 

H. 

4 

White 

0-5 

Xone 

8 

25 

„ 

12.  42.  16 

N.,  W. 

4 

Bluish-white  " 

0-4 

26 

„ 

12.43.    7 

N. 

4 

0-3 

27 

„ 

12.43.  27 

H. 

4 

Bluish-white 

0-5 

None 

6 

28 

„ 

12.45.54 

N.,  W. 

Bluish-white 

0-8 

Train 

29 

„ 

12.46.    6 

II.,  AV. 

2 

Blue 

0-5 

Xone 

's 

3o 

i2.5o.    3 

N.,  W. 

3 

Bluish-white 

. 

Xone 

5 

3i 

„ 

12. 5i.    3 

S. 

Yellow 

I 

Yellow,  0-5 

25 

32 

„ 

12.  5i.    6 

H. 

2 

Blue 

1 

Train 

12 

33 

„ 

12.52.  12 

N. 

2 

Bluish-white 

0-8 

Train 

10 

34 

„ 

12.55.  i3 

S. 

I 

Bright  blue 

I 

Fine 

10 

35 

„ 

12.  56.  21 

II..  w. 

2 

Bluish-white 

3 

Train 

20 

36 

„ 

12.57.    4 

n. 

4 

Blue 

0-5 

Xone 

10 

37 

„ 

12.57.35 

11. 

3 

Bluish -white 

0-5 

Tiain 

5 

32 

„ 

12.58.    3 

s. 

2 

Yellow 

I 

Fine 

39 

„ 

12.59.    4 

N. 

3 

• 

Xone 

8 

40 

„ 

i3.    2.    I 

S. 

3 

Bluish-white 

0-5 

Xone 

4' 

„ 

i3.    2.21 

X. 

2 

Blue 

0-6 

Train 

10 

42 

„ 

i3.    2.27 

A\'. 

3 

Bluish-wliite 

0-5 

Xone 

6 

43 

„ 

i3.    7.15 

W. 

I 

Blue 

1 

Fine 

12 

44 

„ 

i3.    8.  10 

n. 

2 

Blue 

I 

X'one 

i5 

45 

„ 

i3.  10.22 

II. 

4 

Bluish-white 

I 

Xone 

20 

46 

„ 

.3.  .1.47 

X. 

2 

Bluish-white 

. 

Train 

12 

47 

„ 

i3.  11.48 

w. 

3 

Bluish-white 

0-4 

None 

6 

48 

„ 

i3.  12.45 

H. 

2 

Blue 

>i 

Faint 

.2 

49 

„ 

i3.  i3.  40 

II. 

3 

Blue 

] 

None 

6 

5o 

„ 

i3.  :3.53 

II. 

2 

Bluish-white 

, 

None 

8 

5i 

„ 

i3.  14.  2q 

X. 

4 

. 

1 

. 

7 

52 

„ 

i3.  14.54 

AV. 

Bluish-white 

0-5 

Xone 

6 

53 

„ 

i3.  16.    5 

x.,Ay.,s. 

1 

Bluish-white 

1-5 

Fine 

20 

54 

„ 

13.17.25 

w. 

3 

Bluish-white 

0-5 

Xone 

6 

55 

„ 

i3.  18.  11 

X. 

4 

Bluish-white 

0-5 

Xone 

7 

56 

„ 

i3.  20.51 

N. 

2 

Bluish-white 

°'7 

None 

5 

57 

„ 

13.20.  53 

N. 

3 

Bluish-white 

0-5 

Train 

58 

„ 

i3.  21.  25 

H. 

3 

Bluish-white 

1 

None 

]3 

59 

„ 

1 3.  23.  23 

H.,  S. 

1 

Blue 

1 

Fine 

8 

60 

" 

13.24.    4 

X. 

2 

Bluish-white 

0-8 

Train 

61 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISGG. 


(cclxxxv) 


in  tliG  Year   i  S66 — continued. 


Numbe: 

for 
Refer- 
ence. 


Path  of  Meteor  through  the  Stars. 


From  a  point  about  5°  below  and  left  of /3  Bootis,  passed  5°  below  7  Bootis. 

Fell  vcrticully  from  a  point  a  little  below  p  Tauri  Poniatowski. 

From  tlie  direction  of  S  Ursre  Mnjoris,  disappeared  perpendieularly  below  "C,  Ursae  Majoris, 

Directed  from  t  Ilerculis,  passed  4°  above  ^  Ilerculis  towards  <  Ophiucbi. 

From  tlie  direction  of  7  Ursaj  Majoris,  passed  between  r,  Ursas  Majoris  and  12  Canum  Yenaticorum. 

From  a  point  near  a.  Ursse  Minoris  to  a  Ursaj  Majoris. 

Directed  from  R  Draconis,  passed  horizontally  across  a.  Draconis. 

Passed  about  1°  West  and  above  a  Draconis  ;  the  center  of  its  track  opposite  tbat  star. 

From  the  direction  of  7  Pegasi,  passed  between  1  and  7  Piscium. 

From  the  direction  of  7  Ursm  Majoris  towards  £  Ursaj  Majoris. 

Moved  slowly  from  a  point  2°  from  <z  Aquarii  (measuring  towards  7  Aquarii),  disappeared  i°- 5  beyond  that  star  towards  '.  Aquarii, 

Passed  vertically  about  3°  to  the  left  of  fi  Andromedaj ;  center  of  track  opposite  that  star. 

From  near  7  Piscium,  disappeared  near  Fomalhaut. 

Vertically  from  a  point  about  8°  left  of  Fomalhaut. 

From  a  point  about  5°  below  7  Andromeda^,  disappeared  just  below  7  Trianguli. 

From  7  Ursa;  Majoris,  disappeared  between  1;  and  9  Draconis. 

Fell  vertically  from  £  Ursaj  Majoris  to  the  horizon. 

Directed  from  7  Equulei,  passed  close  to  ;3  Capricorni  to  within  5'  of  Jupiter. 

From  1  Aquarii,  passed  across  k  and  £  Capricorni. 

From  the  direction  off  Urs»  Majoris  towards  12  Canum  Yenaticorum. 

From  the  direction  of ;«  Cygni,  passed  /3  Pegasi ;  center  of  path  opposite  ^  Pegasi. 

From  direction  of  w  Pegasi  across  fi.  Cygni. 

7°  below  7  Pegasi,  directed  from  v;  Andromedaj. 

Fell  vertically  from  the  direction  of  6  Draconis  towards  "K  Bootis. 

Yertically  from  a  point  about  2°  to  the  right  and  above  «  UrsEB  Majoris. 

Passed  7°  East  of  Delphinus  towards  fl  Aquila\ 

Path  horizontal  ;  disappeared  near  5  Capricorni. 

Horizontally  from  a  point  just  below  a.  towards  -u  Andromedie. 

Directed  from  7  Pegasi,  passed  to  u  Piscium. 

Center  of  track  between  a  and  |3  AquiliB;  path  horizontal,  South  to  "West. 

Passed  almost  horizontally  about  3°  above  e  Aquarii ;  center  of  path  opposite  the  star. 

Horizontally  about  5°  above  a  Urs;e  Majoris,  disappeared  near  v;  UrsaJ  Mnjoris. 

From  the  direction  of  ;3  Andromedre,  passed  t,  and  ti  Andromedas. 

From  the  direction  of  7  Pegasi  to  5°  West  of  a  Antlromedoj  ;  the  center  of  path  opposite  the  latter  star. 

From  7  Draconis  to  a,  Lyra". 

From  tlie  direction  of  ,5  Arietis,  passed  across  -/j  Piscium. 

Passed  just  above  ip  Andromedte  in  the  direction  of  ^  Andromeda). 

From  the  direction  of  5  Piscium  towards  -a  Piscium. 

Fell  vertically  from  ^  to  1  Draconis. 

From  w  Piscium  to  a  point  a  few  degrees  above  B  Ceti. 

Appeared  near  ij  Draconis  ;  point  of  disappearance  -n  Ursre  Majoris. 

Passed  midway  between  a  and  7  Pegasi.  disappeared  near  1  Piscium. 

Path  inclined  45°  to  vertical  ;  meteor  disappeared  about  4°  above  «  Ceti. 

From  a  point  about  3°  immediately  below  e  Delphini,  disappeared  close  to  i  Delphini. 

From  the  direction  of  X  Draconis,  passed  just  below  8  Ursa;  Majoris. 

From  the  direction  of  5  Cygni,  passed  between  a  and  p  Lyrw. 

From  near  ^  Pegasi,  passed  midway  between  /3  and  a.  Pegasi. 

Fell  from  a  point  about  3°  West  of  d  Pegasi  towards  7  Pegasi. 

From  the  direction  off  AndromediE,  passed  just  above  ^  Aiulromedae. 

From  X  Ceti  towards  SCeti. 

From  the  direction  of  the  Pleiades  towards  X  Ceti. 

Directed  from  t  Pegasi,  passed  4°  above  a.  Andromeda;  ;  motion  slow. 

Passed  a  little  below  b  and  c  Aquarii  towards  Fomalhaut ;  center  of  track  opposite  b  Aquarii. 

From  7  Pcrsei,  passed  about  b°  above  ^  Persei. 

Passed  midway  between  7  and  /3  Piscium  at  right  angles  to  their  joining  lines  ;  center  of  track  opposite  ,3  Piscium. 

Below  b  and  (a  Persei. 

From  the  direction  of  Cassiopeia,  passed  midway  between  ;S  and  7  Cepliei. 

Across  7  Andromeda;  and  /3  Persei. 

From  the  direction  of  d  to  in  Ursa;  Majoris. 

Passed  about  1°  below  S  Persei,  path  nearly  horizontal  ;  center  opposite  the  star. 

From  a.  Cygni  almost  to  ^  Cygni. 


(cclxxxvi) 


Observations  of  Luminous  Meteors, 


Observations  of  Luminous  Meteoes 

Month  and  Day, 
1866. 

'Greenwich 
Mean  Solar  Time. 

Observer. 

Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

Appearance 

and  Duration 

of  Train. 

Length  of 

Meteor's 

Path 

in  Degrees. 

Sumber 

for 
Kefer- 

h      m      s 

0 

August              7 

i3.25.5o 

II.,  S. 

Blue 

, 

Faint 

12 

I 

J 

i3.  25.56 

W. 

Yellowish 

1 

Fine 

2 

\^ 

i3.  26.  42 

N.,  S. 

Bluish-white 

Train 

7 

3 

,[ 

13.28.24 

N. 

Bluish-white 

None 

4 

„ 

l3.  31.26 

N. 

Blue 

2 

Faint 

i.3 

5 

,, 

i3.  31.47 

W. 

Bluish-white 

0-5 

None 

4 

6 

., 

13.32.40 

H. 

1 

Yellow 

1-5 

Fine 

10 

7 

,, 

13.34.23 

S. 

Yellow 

I 

None 

5 

8 

i3.  34.31 

N. 

Bluish-white 

Train 

5 

9 

"^ 

13.  36.31 

N. 

Bluish-white 

, 

Train 

i5 

10 

13.37.24 

S. 

Bluish-white 

I 

Fine 

5 

11 

i3.  3q.  53 

N. 

Bluish-white 

0-7 

Train 

12 

13.43.    3 

N.,II.,W.,S. 

>  1 

Bluish-white 

2-5 

Fine,  2". 

40 

i3 

13.45.    3 

N. 

Blue 

0-5 

None 

5 

•4 

13.45.53 

H. 

Blue 

I 

None 

10 

i5 

^] 

13.47.48 

S. 

Blue 

1 

None 

16 

[] 

13.48.  i3 

w. 

Bluish-whito 

0-5 

None 

Short 

17 

J 

13.49.    6 

IL 

Blue 

None 

10 

18 

j] 

i3.  51.38 

W. 

Bluish-white 

1 

None 

7 

19 

,, 

13.52,37 

H. 

Blue 

I 

None 

12 

,. 

13.55.  35 

H. 

Blue 

1 

None 

6 

21 

„ 

13.55.  37 

H. 

Blue 

None 

10 

22 

„ 

13.57.25 

N 

Blue 

0-9 

Fine 

23 

„ 

i3.5q.3o 

N. 

. 

Train 

20 

24 

„ 

13.59.00 

N. 

. 

. 

Train 

20 

25 

„ 

13.59.30 

N. 

. 

Train 

20 

26 

„ 

13.59-38 

H. 

Blue 

' 

None 

6 

27 

14.     2.15 

H. 

Blue 

Fine 

10 

28 

\^ 

14.    2.  18 

S. 

>  1 

Bluish-white 

Fine 

26 

29 

„ 

14.    2.  26 

H. 

Blue 

Train 

i5 

3o 

„ 

14.    5.56 

W. 

Bluish-white 

0-5 

None 

7       i     3i 

„ 

14.    8.58 

w. 

Bluish-white 

1 

None 

5           32 

1 

14.  16.53 

w. 

Bluish- white 

0-5 

None 

..        1     33 

1 

„ 

14.18.56 

H. 

Blue 

1 

Faint 

6       1     34 

1 

„ 

14.21.59 

H. 

Bi-isht  blue 

I 

Fine 

i5       !     35 

„ 

14.  22.    0 

W. 

Yellowish 

Fine 

..       j     36 

" 

14.25.31 

w. 

Blue 

I 

None 

10           ij 

August              9 

9.  i3.    0 

T. 

Blue 

0-5 

None 

10 

38 

9.31.    0 

J. 

Bluish-white 

2 

Fine 

25 

39 

„ 

9.  39.  5o 

J. 

Bluish 

o"5 

None 

7 

40 

„ 

9.  46.  45 

J. 

Bluish 

o-o 

None 

12 

4' 

,j 

9- 47-    0 

II. 

Blue 

>  I 

Fine 

20 

42 

„ 

9.  47.  3o 

n. 

Blue 

Fine 

12 

43 

„ 

9.47.45 

H. 

Blue 

I 

Fine 

10 

44 

9.  5o.    0 

T. 

Blue 

1 

Fine 

8 

45 

„ 

9.52.    0 

T. 

Bluish-white 

I 

Fine 

8 

46 

„ 

9.  56.    0 

T. 

Bluish-white 

1 

None 

47 

„ 

10.    0.  22 

w. 

. 

Bluish-white 

0-5 

None 

10 

48 

„ 

10.    4.  5o 

T. 

Bluish-white 

J 

Train 

10 

49 

„ 

10.    6.    5 

W. 

Bluish-white 

0-5 

Train 

7 

5o 

„ 

10.    6.24 

J. 

Bluish 

0-5 

None 

3 

5i 

,, 

10.  11.  i5 

n. 

Blue 

1 

Train 

i5 

52 

10.  11.23 

J. 

Bluish 

0-5 

None 

8 

53 

„ 

10.  12.  i5 

H. 

Blue 

Short 

Train 

12 

54 

10.  12.  18 

W.,  F. 

Bluish-white 

1-5 

Bluish 

55 

„ 

10.  16.25 

J. 

Bluish 

2 

(Slight 

20 

56 

„ 

10.  17.  14 

T. 

Bluish-white 

Train 

5 

^7 

„ 

10.18.45 

H. 

Blue 

1 

Faint 

10 

58 

„ 

10.20.  i5 

T. 

Bluish-white 

I 

6°  long 

10 

59 

" 

10.20.  17 

J. 

Bluish 

2 

Fine 

18 

60 

AT   THE   KOYAL   OBSERVATORY,    GREENWICH,   IN   THE   YeAR   18G6. 


(cclxxxvii) 


in  the  Year  1866 — continued. 


Path  of  Meteor  through  the  Stars. 


From  the  direction  of  c  Musc:b,  passed  1°  above  £  Persei. 

Fell  from  a  point  about  10°  West  of  a  Aquilje,  past  3  Aquila;,  and  disappeared  near  X  Aquihe. 

5°  below  Polaris,  moving  horizontally  W.  to  E. 

From  a  point  5°  above  y  Pegasi  to  a  point  10°  or  12°  below  a.  Pegasi. 

From  the  direction  of  fi  Aquarii,  passed  slowly  5°  below  j  Aquarii. 

Passed  about  3°  below  c  Aquarii  ;  the  path  inclined  45°  to  vertical ;  center  opposite  the  star. 

From  a  point  just  below  y  Andromeda?  to  a  point  about  2°  beyond  ^  Trianguli. 

Passed  between  B  and  5  Ceti  ;  center  of  path  1°  below  /)  Ceti, 

From  the  direction  of  <  Draconis,  passed  between  £  and  ^  UrsiB  Majoris. 

From  8  Cygni,  passed  across  y  Lyra;. 

Passed  horizontally  with  center  of  path  3°  above  6  Ceti. 

From  a  point  5°  to  the  left  of  Delphinus,  passed  across  9  Aquilse. 

From  /3  Andromedse,  passed  across  y  Cassiopeia?,  and  disappeared  near  y  Cephei. 

Path  inclined  20°  to  vertical,  midway  between  ^  and  j  Ceti  ;  fell  towards  8.E.  horizon. 

Vertically  from  a  point  2°  South  of  n  Tarandi. 

From  between  7  and  /3  Ursa?  Minoris,  and  disappeared  between  £  and  5  Ursa;  Majoris. 

Passed  about  5°  above  and  West  of  a.  Urs?e  Majoris,  with  center  of  path  opposite  that  star. 

Vertically  from  a  point  midway  between  S  and  ?  Herculis. 

From  a  point  about  4°  above /Ursaj  Majoris,  passed  about  4°  above  6  Ursse  Majoris.  ■ 

Vertically  from  a  point  2°  West  of  jS  Bootis. 

From  the  direction  of  a  Lyra;,  passed  across  y  Cygni. 

From  the  direction  of  a  Equulei,  passing  about  2°  above  /3  Aquarii. 

Passed  a  few  degrees  below  a  Piscium ;  path  inclined  45°  to  vertical. 

From  5)  Andromed®,  passed  between  ;3  and  y  Andromeda. 

Passed  4°  below  a  Pegasi ;  path  inclined  20°  from  horizontal. 

Across  I  Piscium.     These  three  meteors  started  simultaneously  from  Pegasus. 

From  Z,  Aquite. 

From  the  direction  of  a.  Lyrse,  passed  3°  North  of  "C,  Herculis  ;  center  of  path  opposite  X,  Herculis. 

Fell  from  a.  Urste  Minoris  to  a.  Ursfe  Majoris. 

Vertically  across  e  Herculis,  the  star  in  the  center  of  its  path. 

From  a  point  about  8°  below  and  East  of  X  Ceti,  passed  about  4°  above  y  Ceti. 

Frqm  a  point  about  3°  above  6  Ceti,  passed  about  3°  above  /3  Ceti. 

From  the  direction  of  Aldebaran  towards  v  Tauri,  msappeared  near  /*  Tauri. 

Vertically  from  a  point  2°  East  and  below  0  Aurigce. 

From  the  direction  of  t  Cygni,  passing  just  below  ?  Cygni,  towards  Delphinus.  ^ 

From  about  2°  to  right  of  a  Lyrie,  passed  midway  between  7  and  |  Draconis,  disappearing  close  to  ^  Draconis. 

From  near  t  Draconis  towards  <  and  k  Bootis. 

Appeared  near  /3  Ursa?  Majoris,  disappeared  midway  between  8  and  7  Ursas  Majoris. 

From  about  i5°  West  of  £  Ursa;  Majoris,  disappearing  in  the  du-ection  of  Ai'cturus. 

Appeared  about  1 0°  North  of  a.  Cassiopeise,  disappearing  towards  7  AndromediB. 

Appeared  about  10°  East  of  fl  Urste  Majoris,  disappearing  about  2°  West  of  that  star. 

From  the  direction  of  ft  Pegasi,  passed  about  3°  above  £  Pegasi  towards  a  Equulei. 

From  the  direction  of  X  Pegasi,  passed  between  £  Pegasi  and  a  Aquarii  towards  jS  Aquarii. 

From  the  direction  of  /3  Piscium,  passed  below  7  Aquarii  towards  a-  Piscium. 

Appeared  about  3°  above  ri  Bootis,  disappeared  a  few  degrees  beyond  Arcturua. 

Appeared  5^  below  Arcturus,  disappeared  2°  below  X,  Bootis. 

Appeared  2°  below  £  Pegasi,  disappeared  near  a  Aquarii. 

From  the  direction  of  7  Ursa;  Minoris,  passed  7  Cephei  towards  8  CassiopeiiE. 

Appeared  3°  to  the  left  of  ?  Ursa;  Majoris,  disappeared  5°  beyond  1;  Ursa;  Majoris. 

From  a  point  about  3°  above  f  Persei,  passed  f  Andromeda;. 

From  TT  Sagittarii,  directed  towards  a-  Sagittarii. 

From  the  direction  of  a,  passed  about  3°  below  ^  Aquarii  ;  center  of  path  opposite  that  star. 

From  S  Aquarii  towards  S  Aquarii. 

Across  £  Pegasi  ;  this  star  was  the  center  of  the  track. 

From  a  point  about  3°  below  ^  Ursa;  Minoris,  passing  a.  Draconis  to  »j  Ursix;  Majoris. 

From  a  Equulei  towards  a  Caprieorni. 

Appeared  2°  above  X  Bootis,  disappeared  about  5°  below  £  Bootis. 

From  X  Aquarii  towards  B  Caprieorni. 

Appeared  2°  below  ^  Ursse  Majoris,  disappeared  near  X  Ursas  Majoris. 

From  a  Equulei  towards  a  Caprieorni  ;  same  path  as  the  meteor  at  lo"^.  16".  25'.  ' 


cclxxxviii) 


Observations  of  Luminous  Meteors, 


Observ 

\.TiONS  of  Luminous  Meteors 

Length  of    Number 

Month  and  Dar, 
1866. 

Greenwich 
Mean  Solar  Time. 

Observer. 

Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 

Colour 
01  Meteor. 

Duration 

of  ireteor  in 

Seconds  of  Time. 

and^Tarn 
of  Train. 

iIet"or-s 

Path 

in  Degrees. 

for 
Refer- 
ence. 

August              9 

h     m      s 
10.24.  28 

F. 

2 

Bluish-white 

0-5 

Slight 

" 

I 

" 

10.  27.  10 

W. 

4 

Bluish-wliito 

I 

Kone 

20 

2 

10.  33.  3o 

J. 

2 

Bluish 

0-5 

Fine 

4 

3 

»> 

10.  35.  58 

H. 

2 

Blue 

I 

Faint 

10 

4 

10.  36.  21 

N. 

3 

Bluish-white 

0-4 

6 

5 

10.37.  14. 
10.40.  i3 

T. 

Bluish 

None 

12 

6 

N. 

Bluish-white 

0-7 

Slight 

8 

7 

10.40.38 

F. 

Bluish-white 

0-5 

Long 

8 

" 

10.44.    8 

H. 

Blue 

I 

None 

10 

9 

10.45.56 

J. 

Bluish 

I  '5 

None 

10 

II 

10.49.  17 

11. 

Blue 

I 

Faint 

14 

11 

I 

10.  So.  28 

T. 

Bluish 

I 

None 

6 

12 

10.  5o.  3o 

F. 

Bluish-white 

o"5 

Slight 

i3 

10.52.55 

J. 

Bluish 

1  '5 

Fine 

14 

10.54.  26 
10.54.28 

11. 

T. 

Blue 
Bluish-white 

1 
I 

None 
Fine 

i5 

7 

i5 
16 

» 

10.  58.  27 

T. 

Bhie 

I 

Fine 

17 

11. 0.    14 
II. 2.    57 

IL,  J. 

Blue 

>  1 

Train 

12 

18 

" 

J. 

Bluisli 

i-o 

Fine 

19 

' 

1 1.  7.    55 
11.8.    3o 

T. 

Bluish-white 

I 

None 

9 

20 

" 

H. 

Blue 

2 

Fine 

20 

21 

11.9.    45 
11.  II.  i5 

H. 

r>Iue 

I 

Train 

12 

22 

! 

" 

J.,  T. 

Bluisli 

o'5 

None 

23 

". 

II.  11.42 

T. 

Bluish-white 

1 

None 

16 

24 

11.  i3.  14 
11.  19.    8 
11.  19.    9 

T. 

Bluish-white 

I 

None 

II 

25 

" 

H.,  J. 

Blue 

1 

None 

5 

26 

^;l 

" 

H.,J. 

Blue 

I 

None 

5 

27 

II 

11.24.43 

H. 

Blue 

I 

Train 

8 

28 

*  i 

II.  25.  21 

J. 

Bluish 

3 

Fine 

25 

29 

II 

11.25.53 

J. 

Bluish 

3 

Fine 

00 

00 

11.  27.  45 

T. 

Bluish-white 

I 

Train 

II 

3i 

11.  27.  46 

T. 

Bluish-white 

I 

None 

8 

32 

" 

ii.3o.  35 

H. 

Briffht  blue 

2 

Train 

6 

33 

11.30.37 
11.35.  3o 

H. 

"Blue 

I 

None  * 

12 

34 

»' 

H.,J. 

Bluish 

0-5 

Fine 

10 

35 

ii.36.3o 

H. 

r>lue 

I 

Train 

10 

36 

;| 

11.37.    0 

H. 

Blue 

I 

Train 

i5 

37 

11.45.55 

F. 

Bluish-white 

. 

Train 

38 

11.46.    2 

H. 

>  I 

Brilliant  blue 

2 

Fine 

25 

39 

" 

11.46.47 

T. 

Bluish-white 

I 

12°  long. 

17 

40 

11.48.    0 

T. 

=  Jupiter 

Blue 

I 

Train 

10 

41 

II. 5i.    5 

H. 

Blue 

I 

Train 

20 

42 

II 

11.52.  5o 

F. 

Bluish-white 

0*5 

Train 

16. 

43 

'1 

11.53.45 

T. 

Bluish-white 

I 

Train 

9 

44 

11.55.    0 

F. 

Bluish-white 

o'5 

Train 

20 

40 

II 

11.57.39 

H. 

Bright  blue 

I 

Fine 

18 

46 

12.    0.    2 

N.,  W. 

Bluish-white 

Traill 

47 

II 

12.    1.40 

T. 

Blue 

1 

Train 

'16 

48 

" 

12.     1.52 

H. 

Blue 

1 

Train 

10 

49 

12.      2.     0 

F. 

Bluish-white 

I 

Train 

24 

5o 

" 

12.    5.    0 

F. 

Bluish-white 

o'5 

Train 

5i 

12.     5.45 

T. 

Blue 

I 

Train 

10 

52 

II 

12.    6.33 

H. 

Blue 

I 

Tiain 

i5 

53 

12.     8.37 

T. 

Blue 

2 

20""  long 

25 

54 

" 

12.  12.      5 

H. 

Blue 

J 

Train 

i5 

55 

" 

12.  12.  27 

N. 

Bluish-white 

I  "3 

17 

56 

" 

12.  i3.  20 

N. 

Bluish-white; 

I 

Fine 

57 

12.  14.  l5 

H. 

Blue 

I 

Faint 

10 

58 

12.  15.44 

T. 

Blue 

I 

Tn-iin 

14 

59 

12.  17.43 

N.,H.,W. 

Blue 

I 

Train 

22    ■ 

60 

" 

12.  18.35 

N.,  F. 

Bluish- white 

i 

None 

61 

—     ^ 

AT    THE   EOYAL    OBSERVATORY,    GREENWICir,    IX    THE   YeAR    ISGG. 


(cclxxxix) 


in  the  Yeak    1866 — coiUinued. 


Kumber 

for 
Refer- 

C'UCC. 


Path  of  Meteor  tlirough  the  Stars. 


From  a  point  about  4°  below  /3  Ursre  Minoris,  passing  4°  above  a  Draconis  to  12°  above  ri  and  ^  Ursa;  Majoris. 

From  a  point  about  3°  above  a  Aquarii,  passed  k  Aquarii  towards  Jupiter. 

From  a.  Aquarii  towards  6  Caprieorni  ;  path  curved. 

From  the  direction  of  |3  Piscium,  about  3°  above  a  Aquarii. 

Directed  from  y  Persei,  passing;  across  7  Trianguli. 

Appeared  3"  below  ^  Ursa3  Majoris,  disappeared  near  i/-  Ursas  Majoris. 

Directed  from  7  Trianguli  to  a.  Arietis. 

Passed  1 0°  to  the  West  and  above  ^  Aquilfe. 

From  the  direction  of  B  Persei,  passed  2°  North  of  ,5  Persei  towards  %  Persei. 

From  a,  Coronaj  Borealis  towards  X,  Herculis. 

From  the  direction  of  9  Andromedw,  disappearing  3°  below  t  Pegasi. 

Appeared  near  S  Ursa;  Minoris,  disappeared  midway  between  Polaris  and  t  Ursa?  Minoris. 

From  a  point  near  a.  Draconis,  parallel  to  a  line  joining  ij  and  'C,  Ursa3  Majoris  above  9  Bootis. 

From  a  Andromedte  towards  t  Pegasi. 

From  the  direction  of  o  Honorium,  passed  just  below  ir  Pegasi  to  a  point  about  4"  below  y.  Pegasi. 

Apjieared  3°  below  S  Urste  Minoris,  disappeared  2°  above  «  Ursa;  Minoris. 

From  a  Bootis,  disappeared  between  7  and  ^  Serpentis. 

From  direction  of  0  Ursa;  Majoris,  passed  between  9  and  1  Urs;i2  Majoris.     No  stars  visible  at  point  of  disappearance. 

From  fl  Aquarii  to  a  point  about  10'  below  S  Caprieorni. 

Appeared  midway  between  /3  and  7  Ursse  Minoris,  disappeared  about  5"  before  a  Draconis. 

From  the  direction  of  i  Cassiopeia;,  passed  close  to  ,9  Persei  towards  |  Persei. 

From  the  direction  of  £  Ursa;  Minoris,  passed  between  /9  and  7  Ursce  Minoris. 

From  t,  Ursa;  Majoris  to  a  point  about  5°  below  e  Ursaj  Majoris. 

Appeared  3^  below  Capclla,  disappeared  3°  above  7  Auriga;. 

Appeared  2°  to  the  left  of  ^  Serpentis,  disappeared  midway  between  7  and  a.  Corona;  Borealis. 

Appeared  8^  above  horizon,  passed  5°  to  the  right  of  the  Pleiades. 

Appeared  8°  above  horizon,  passed  5°  to  the  left  of  the  Pleiades. 

Vertically  from  a  point  3°  East  of  e  Aurigoe,  passed  between  jj  and  ^  Auriga. 

From  a  Pegasi  towards  ^  Caprieorni. 

From  a.  Aquila;  towards  a  Lyra;. 

Appeared  midway  between  a  and  /S  Caprieorni,  disappeared  2^  above  Jupiter. 

Appeared  midway  between  ,3  and  7  Herculis,  disappeared  before  S  Corona;  Borealis. 

Passed  horizontally  East  to  West  across  a  Equulei ;  slow  motion. 

From  the  direction  of  g  Pegasi  towards  t  Delphini. 

Appeared  about  5°  East  of  7  Pegasi,  disappeared  5°  West  of  that  star. 

Passed  almost  horizontally  East  to  West,  just  above  S  Aquarii;  the  center  of  track  opposite  that  star. 

From  the  direction  of  fl  Aquarii,  passed  just  above  S  and  7  Aquarii. 

Passed  about  6°  above  a  Caprieorni  and  i6°  above  Jupiter,  from  East  to  West. 

From  the  direction  of  p  Aquila;,  passed  across  a  Aquila;  towards  X  Aqui!a\ 

Appeared  midway  between  X  and  1  Aquilas,  disappeared  2°  before  t,  Sagittarii. 

Appeared  midway  between  v  and  E.  Ursa;  Majoris,  and  disappeared  2°  below  ,3  Ursa-  Majoris. 

From  the  direction  of  X,  Cygni  towards  a.  Aquila;. 

Passed  from  a  point  about  5^  below  and  East  of  a  Ursas  Majoris  towards  /3  Ursa;  Majoris. 

Appeared  3°  below  p  Ursa;  Majoris,  disappeared  2°  below  X  Ursce  Majoris. 

Passed  6°  above  ^  and  2"  above  ij  Ursa;  Majoris  towards  horizon. 

From  the  direction  of  £  Cygni,  passed  close  to  £  Delphini  towards  fi  Aquila:. 

From  near  1/  Piscium  to  3  Piscium. 

Appeared  2°  to  the  right  of  a,  Ursa;  Majoris,  and  disappeared  2°  before  €  Ursa;  Mnjoris. 

Across  zenith  from  South  to  North  from  the  direction  of  X  Honorium,  disappeared  about  3'  West  of  ,S  Cassiopei.!;. 

Passed  between  a.  and  ;3  Cassiopeia;  above  R  Cassiopeio^. 

From  near  Polaris,  passed  8^  below  /3  Ursa;  Minoris  ;  end  of  path  obscured  by  clouds. 

Appeared  midway  between  7  and  ,3  Herculis,  and  disappeared  3^  below  a  Herculis. 

From  the  direction  of  /3  Arietis  towards  0  Ceti. 

From  the  direction  of  S  Auriga  to  N.N.E.  horizon. 

From  the  direction  of  k  Honorium,  passed  between  ]S  and  ij  Pegasi  to  ft  Pegasi. 

From  a  to  8  Aquarii. 

Directed  from  /3  Andromedoe,  passed  across  8  Piscium. 

From  the  direction  of  o  Honorium  across  1  Pegasi  towards  %  Pegasi  ;  the  center  of  track  opposite  a  Andromeda;. 

Appeared  5"  to  the  left  of  7  Aquihc,  and  disappeared  S°  to  the  left  of  X  Aquila;. 

From  5^  North  of  /3  Trianguli  to  a  point  a  few  degrees  North  of  8  ./Viictis. 

From  a  point  about  5'^  below  ^  Audromedic  to  a  Trianguli. 
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Observations  of  Luminous  Meteors, 


Observations  of  LmnNous  Meteors 

Montli  and  Day, 

Greenwich  Mean 

Observer. 

Apparent  Size 

Colour 

Duration 

Appearance 

Length  of 
jMeteor's 

Number 
for 

1866. 

Solar  Time. 

of  Meteor  in 

of  Meteor. 

of  Meteor  in 

and  Duration 

Path 

Refer- 

Star-Magnitudes. 

Seconds  of  Time. 

of  Train. 

in  Degrees. 

ence. 

August              9 

h      m       s 
12.  20.  l5 

J. 

Bluish 

2 

Fine 

10 

I 

„ 

12.23.      2 

N. 

2 

Bluish-white 

0-6 

Fine 

2 

„ 

12.  24.  20 

F. 

1 

Bluish-white 

0-5 

Train 

14 

3 

„ 

12.26.55 

F. 

I 

Bluish-white 

1 

Fine 

4 

„ 

12.28.28 

W. 

3 

Blui.'ih-white 

0-5 

None 

10 

5 

„ 

12.  2g.  20 

J. 

I 

Bluish 

2 

Fine 

i5 

6 

„ 

I2.2q.  56 

H. 

2 

Blue 

J 

Faint 

10 

7 

„ 

12.33.    5 

T. 

I 

Blui.sh-white 

None 

10 

8 

„ 

12.33.32 

H. 

2 

Blue 

0-5 

None 

10 

9 

„ 

12.33.36 

J. 

I 

Bluish 

I 

Fine 

4 

10 

„ 

12.33.47 

N. 

2 

Bluish-white 

0-8 

Fine 

ii 

„ 

12.34.    0 

T. 

2 

Blue 

1 

None 

7 

12 

„ 

12.34.30 

H. 

3 

Blue 

1 

Faint 

12 

13 

„ 

12.41.    7 

N. 

2 

Bluish-white 

I 

Train 

H 

„ 

12.41.28 

N..  H. 

3 

Blue 

1 

Faint 

20 

15 

„ 

12.45.15 

H. 

2 

Blue 

, 

None 

10 

16 

„ 

12.45.30 

T. 

=  Jupiter 

Blue 

1-5 

26°  long. 

38 

'7 

„ 

I2.50.    5 

II. 

2 

Blue 

I 

Train 

i5 

„ 

i3.    2.43 

II.,  T. 

2 

Blue 

o"5 

None 

19 

„ 

i3.  10.    0 

W. 

1 

Yellowish 

Fine 

i5 

20 

„ 

l3.  10.  + 

W. 

3 

. 

0*5 

None 

6 

2l 

„ 

i3.  10.  + 

J. 

=  Jupiter 

Yellowish  * 

3 

None 

10 

22 

,, 

l3.  II.    7 

N.,  H. 

2 

Bluish-white 

Train 

10 

23 

" 

l3.  18.    0 

H. 

I 

Blue 

I 

Train 

20 

24 

August             10 

9.  29.    0 

W.,  >S. 

, 

Bluish-white 

I 

None 

10 

25 

„ 

10.48.    0 

N. 

I 

Bluish-white 

0-8 

Train 

10 

26 

„ 

10.48.  + 

N. 

I 

Bluish-white 

0-7 

Train 

10 

27 

V 

II.  ig.  12 

N. 

2 

Bluish-white 

0-5 

5 

28 

„ 

11.22.28 

H. 

I 

Bluish-white 

I 

Faint 

12 

29 

„ 

n.22.57 

N. 

4 

0-5 

None 

30 

„ 

11.24.22 

N. 

2 

Bluish-white 

0-6 

Train 

12 

3i 

„ 

11.25.     0 

N. 

1 

„ 

12.    0.    0 

N. 

}•      ;      • 

32 

„ 

12.     2.  iq 

N. 

Bluish 

0-5 

Train 

6 

33 

„ 

12.    4.48 

N. 

I 

Bluish-white 

Fine 

20 

34 

„ 

12.   12.  25 

N. 

2 

Bluish-white 

I 

Train,  2  =• 

35 

„ 

12.  15.43 

N. 

1 

Bluish-white 

1-3 

Fine,  3=- 

i5 

36 

„ 

12.  17.  18 

N. 

I 

Bluish-wbite 

I 

Fine,  2  '*■ 

i5 

37 

„ 

12.  19.  28 

N. 

3 

Bluish-white 

0-4 

3 

38 

„ 

12.   19.53 

N. 

2 

Bluish-white 

5 

3g 

„ 

12.  23.31 

N. 

2 

Bluish-white 

Train 

4 

40 

„ 

12.24.43 

N. 

I 

Bluish-white 

I 

Fine,  2  =• 

16 

4' 

„ 

12.27.57 

N. 

2 

Bluish-white 

I 

Train,  0  '^  •  8. 

42 

„ 

12.35.48 

N. 

4 

Bluish-white 

0-5 

None 

43 

„ 

12.41.53 

N. 

3 

Bluish-white 

0-7 

Fine 

44 

" 

12.42.    0 
13.  15.54 

N. 

45 
46 

N. 

I 

Bluish-white 

1-5 

Train 

i5 

» 

i3.  19.  5g 

N. 

3 

Bluish-white 

I 

Train 

47 

}> 

i3.  23.52 

N. 

2 

Bluish-white 

I 

Train,  i '  •  5. 

12 

48 

" 

i3.  27.    0 

N. 

49 

August             1 1 

9.  10.    5 

H. 

, 

Blui.^h-white 

J 

Faint 

i5 

5o 

.. 

q.  17.  10 

H. 

I 

Blue 

I 

Faint 

12 

5i 

>, 

9.  17.  10  + 

S. 

I 

Bluish-white 

0-5 

None 

5 

52 

" 

g.  24.55 

H.,  S. 

1 

Bluish-white 

10 

53 

August            14 

10.  5i.  3o 

N. 

2 

Blue 

0-7 

Train 

54 

» 

11.  17.  21 

N. 

3 

Bluish-white 

0-5 

Train 

20 

55 

» 

11.  18.43 

N. 

4 

Blue 

0-5 

Faint 

2 

56 

" 

11.38.21 

N. 

3 

Blue 

0-7 

Slight 

16 

57 

AT   THE    EOYAL    OBSERVATORY,    GREENWICH,   IX   THE   YeAR    18G6.  (ccxci) 


in  the  Yeak  1866 — continued. 


Number 

for 

Refer- 


Path  of  Meteor  through  the  Stars. 


From  Polaris  towards  /3  Ursse  Majoris. 

Directed  from  a  Cassiopeite  across  ?  Cygni. 

From  midway  between  8  and  «  Ursas  Majoris  towards  Arcturus. 

From  £  Cassiopeia}  towards  a  Ursae  Minoris. 

From  the  direction  of  y  CassiopeiiB  towards  S  Ursas  Minoris. 

Directed  from  a  Cassiopeiae  towards  Polaris. 

From  the  direction  of  1  Piscium,  passed  below  7  Pegasi ;  the  center  of  track  opposite  y  Pegasi. 

Appeared  2°  to  the  right  of  ^  Pegasi,  and  disappeared  2°  before  7  Pegasi. 

Vertically  from  a  point  just  below  7  Pegasi. 

From  Capella  towards  vj  Auriga;. 

From  near  e  Cassiopeiie,  passed  midway  between  ^  Cassiopeia  and  1  Cephei. 

Appeared  3°  to  the  right  of  /S  Delphini,  disappeared  near  7  Equulei. 

From  the  direction  of  ^  Pegasi,  passed  midway  between  7  Pegasi  and  a,  Andromeda;. 

Directed  from  6  Pegasi,  passed  midway  between  ;3  and  9  Aquilse  to  a  point  near  1  Aquila;. 

From  the  direction  of  ri  Pegasi  across  ^  and  'C,  Pegasi. 

From  the  direction  of »;  Ceti,  passed  just  above  (3  Ceti. 

Appeared  midway  between  0  and  e  Cygni,  disappeared  4°  to  the  left  of  Equuleus. 

From  the  direction  of  I  Draconis  towards  f  Herculis. 

From  a  point  midway  between  a  and  ^  Aquila;. 

Passed  vertically  about  5°  East  of  jS  Ceti  towards  horizon. 

Fell  vertically  from  a  point  immediately  below  ^  Ceti  towards  horizon. 

Passed  from  East  to  West  about  3°  below  /3  Ceti  ;  the  center  of  path  opposite  that  star. 

Passed  5°  below  jS  Ceti,  path  inclined  45°  to  vertical  ;  the  center  of  path  opposite  ft  Ceti.     Hazy  and  cloudy. 

Vertically  from  a  point  about  1°  North  of  a.  and  /S  Sagittre. 

Fell  from  a  point  just  below  y  Cephei  towards  horizon. 

Moved  rapidly  across  7  Persei  towards  7  Andromedse. 

Appeared  between  7  and  /5  Andromeda;,  passed  across  /3  Trianguii. 

Passed  bef.veen  X  and  a.  Draconis,  directed  towards  X  Bootis. 

From  a  point  just  above  e  Ursss  Majoris  towards  horizon,  inclination  40°  to  vertical.     Disappeared  in  clouds. 

Directed  from  ^  Cephei,  disappeared  5°  West  of  Polaris. 

Passed  across  X  Draconis  towards  h  Ursffi  Majoris. 

Generally  cloudy  till  i  z^,  entirely  clear  afterwards. 

Passed  rapidly  between  X  and  a  Draconis  towards  X  Bootis. 

Passed  midway  between  a  Corona;  Borealis  and  y  Herculis,  directed  from  6  Draconis. 

From  a  Draconis,  passed  1°  or  2°  beyond  X  Bootis. 

From  10°  below  R  Cephei  to  rj  Draconis. 

From  near  S  Persei,  shot  i5°  towards  a.  Ursse  Majoris. 

Directed  from  7  Persei,  passed  between  c  and  d  Camelopardali. 

Fell  almost  vertically  past  ^  Auriga;  ;  the  center  of  path  opposite  that  star. 

Moved  perpendicularly  upwards  from  t,  Cassiopeia;. 

From  the  vicinity  of  c  and  d  Camelopardali  towards  0  Ursa;  Majoris. 

Passed  across  ij  Pegasi  towards  a  Equulei. 

From  the  direction  of  7  Persei,  passed  across  /3  Trianguii.     (A  flasli  of  lightning  in  the  East.) 

From  a  little  to  the  South  oi"  /3  Andromeda;  to  7  Pegasi. 

At  1 2^.  42™.  the  sky  became  suddenly  cloudy. 

From  the  direction  of  7  Pegasi,  passed  across  k  Piscium. 

From  the  direction  of  c  and  d  Camelopardali,  fell  towards  North  horizon,  disappearing  at  altitude  12°. 

Directed  from  7  Persei  towards  K  Camelopardali. 

Lightning  seen  in  N.E. 

From  the  direction  of  X  Aquila;,  passed  between  o  and  m  Scuti  towards  0  Serpentis. 

From  a  point  just  below  v  Aquarii,  passed  about  5°  below  a  and  |S  Capricorni. 

Fell  vertically  between  0  and  v  Serpentis. 

From  a  point  5°  below  jS  Capricorni,  passed  about  the  same  distance  lielow  Jupiter  towards  8.S.W.  horizon. 

From  a  point  between  X  and  v  Cygni  to  5  Cygni. 

From  ^  Cygni  across  X,  Aquila;. 

From  a  point  between  o  and  /Cygni,  moved  towards  ir  Cygni. 

From  the  direction  of  ti  Pegasi,  passed  midway  between  Delphinus  and  £  Pegasi. 


(ccxcii) 


Observations  of  Luminous  Meteors, 


Observations  of  Luminous  Meteors 

Month  and  Day, 
1866. 

Greenwich 
Mean  Solar  Time. 

Observer. 

Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

Appearance 

and  Duration 

of  Train. 

Length  of 

Jleteor's 

Path 

Number 

for 

Refer- 

iu Degrees. 

ence. 

h      m      s 

„ 

August 

i6 

g.  3o.    0  + 

J. 

2 

Bluisll 

0-5 

None 

3 

I 

October 

7 

8.47.  0 

w. 

3 

Bluish-whito 

0-5 

None 

6 

2 

October 

8 

7.40.  0 

w. 

1 

Yellowish 

0-5 

Slight 

8 

3 

October 

12 

7.58.    0 

w. 

. 

Bluish-white 

o'5 

Ncae 

10 

4 

October 

22 

10.  22.  20 

N. 

>  1 

Bluisli-whitc 

2 

Fine 

25 

5 

October 

28 

10.    4.  20 

N. 

=  J  111  liter 

Bluish-white 

. 

Fine 

12 

6 

October 

3i 

8.25.51 

w.,  s. 

1 

Bluish-whito 

3 

Slight 

20 

7 

,, 

8.3o.    0 

J.,  w.,  s. 

1 

Blui.sh-whito 

0-5 

None 

5 

8 

,, 

8.35.51 

J.,  w.,  s 

I 

Bluish-white 

3 

Fine 

20 

9 

J, 

II.  17.    0 

vv.,  s. 

I 

Bluish- wlii  to 

Fine 

10 

„ 

11.21.     2 

w. 

I 

Bluish-whito 

I 

None 

„ 

II.3o.  12 

w. 

1 

Bluish-wliite 

J 

Fine 

12 

„ 

II. 3i.    0 

J.,  w.,  s 

I 

Bluish-whito 

I 

Fine 

10 

i3 

„ 

11.45.  0 

vv. 

I 

Bluish-whito 

0-5 

Fine 

•4 

.. 

11.47.  12 

w 

=  .Sii-uis 

Bluish-white 

2 

Fine 

00 

i5 

November 

3 

11. 3i.    0 

N. 

3 

Bluish-whito 

16 

November 

6 

5.57.    0 

w. 

2 

Bluish-white 

, 

None 

i5 

17 

„ 

8.56.    0 

N. 

2 

Bluish-white 

°'9 

Slight 

7 

18 

„ 

10.41.34 

N. 

3 

1 

Train,  >  i^" 

25 

»9 

„ 

II.    2.5o 

N. 

2 

Blue 

0-8 

None 

20 

„ 

II.    5.40 

N. 

1 

Blue 

0-6 

Slight 

12 

21 

„ 

II.    q.  iq 

N.,  W. 

3 

Bluish-white 

0-5 

None 

10 

22 

, 

II.  13.35 

N. 

I 

Blue 

1-5 

Train 

6 

23 

„ 

11.42.24 

N.,  W. 

I 

Bluish-whito 

Fine 

12 

24 

„ 

11.55.32 

N.,  W. 

2 

Bluish-white 

, 

Tralu 

6 

25 

„ 

ii.58.3o 

N. 

, 

Bluish-white 

0-7 

Train 

26 

91 

11.58.40 

N.,  W. 

« 

Bluish-whito 

0-5 

Train 

6 

27 

November 

8 

12.  3o.    0 

A\'. 

=  Sirius 

Bluish-white 

, 

Train 

20 

28 

" 

13.29.    0 

,J. 

2 

Bluish 

Slight 

7 

29 

November 

9 

7.45.    0 

II. 

3 

Blue 

, 

None 

12 

3o 

„ 

8.34.    0 

TI. 

—  Jupiter 

Brilliant  blue 

2 

Faint 

25 

3i 

„ 

8.53.    0 

H.,T.,W. 

>   I 

Blue 

3 

Train. 

35 

02 

„ 

9.  II.30 

H.,  T. 

2 

Blue 

1 

None 

10 

33 

„ 

9.31.    0 

il. 

I 

Bluish-whito 

>  I 

Nunc 

20 

34 

» 

14.35.41 

N. 

3 

Bluish-white 

0-7 

Slight 

10 

35 

November 

11 

9.57.    0 

T. 

1 

Blue 

I 

None 

7 

36 

November 

j3 

5.37.30 

II. 

4 

Bluish-white 

None 

8 

57 

„ 

6.  11.45 

II. 

1 

Yellowish 

6 

Fine 

45 

38 

7.  3o.    0 

T. 

3 

Bluish-white 

0-5 

None 

9 

39 

„ 

7.  i3>.    0 

11. 

, 

Blue 

I 

None 

10 

40 

„ 

7.  Si.    0 

T. 

3 

Bluish-white 

0-5 

None 

4' 

„ 

7.47.    0 

T. 

3 

Blue 

0-3 

None 

42 

„ 

9.13.34 

W. 

3 

Bluish-whito 

o'5 

None 

10 

43 

n 

9.  18.    0 

F.,  S,  C. 

2 

Yellow 

3 

Splendid,  1  - 

110 

44 

9.  19.31 

.7. 

2 

Bluish 

Momentary 

None 

5 

45 

„ 

9.  20.    0 

T. 

2 

Bluish-white 

O'O 

None 

46 

„ 

q.  36.  5o 

II. 

2 

Bluish-white 

I 

Train 

12 

47 

„ 

9.37.26 

■  I. 

2 

Bluish 

0-5 

Noue 

8 

48 

» 

9.39.41 

W. 

3 

Bluish-whito 

0-5 

5 

49 

AT  THE  Royal  Observatouv,  Greexwich,  ix  the  Year  ISCG 


(ccxciii) 


the  Year   iS66 — continued. 


Number 

for 
Refer- 
ence. 


Path  of  Mpteor  through  the  Stars. 


From  y  Ursre  Majoris,  directed  towards  "C,  Ursa?  Majorls. 

From  a  point  about  3°  immediately  below  %  Persei,  passed  towards  8  Persei. 

From  a  point  just  above  Capella,  moved  about  4°  above  £  Aurigis  ;  path  slightly  curved. 

Fell  vertically  from  a  point  about  6°  to  the  right  of  the  Pleiades, 

From  the  direction  of  7  Cygui,  lo'"  below  that  star,  passed  slowly  across  yLyrae. 

Fell  from  the  direction  of  B  Arietis  past  |  Tauri. 

From  the  direction  of  a  Draconis,  moved  slowly  towards  X  Bootis 

Fell  vertically  about  3°  East  of /3  AurigK;  the  center  of  path  opposite  that  star. 

From  the  direction  of  t,  Persei,  passed  over  the  Pleiades  to  ^  Tauri. 

From  a  point  midway  between  Rigel  and  /3  Eridani,  disappeared  near  7  Eridani. 

From  a  point  about  3°  East  of /*  Geminorum  towards  ^  Canis  Minoris. 

From  X  Cygni  across  Vulpecula,  disappeared  about  1°  above  7  Delphini. 

Passed  between  X  and  /a  Ursoe  Majoris  ;  line  joining  those  stars  at  right  angles  to  track  of  meteor. 

Passed  a  little  above  /3  Persei  towards  7  Andromeda; ;  center  of  path  opposite  ;3  Persei. 

P'rom  the  direction  of  0  Ursas  Majoris,  passed  about  midway  between  x  and  1//  IJrsaj  Majoris  towards  horizon. 

From  the  direction  of  8  Draconis,  passed  midway  between  a  Cephei  and  a  Cygni,  and  about  3"  above    Cygni, 

From  the  direction  of  Polaris,  passed  midway  between  7  and  S  UrsiE  Majoris  towards  horizon. 

From  I  Tauri,  disappeared  close  to  ?  Tauri. 

From  near  c  Camelopardali,  passed  6°  from  t  and  8  Cassiopeiaj  and  parallel  to  line  joining  those  stars. 

Directed  from  a  Persei  ;  appeared  near  c  Camelopardali,  moved  towards  Polaris. 

Directed  from  P  Camelopardali,  passed  across  7  Ursaj  Minoris. 

Fell  from  the  direction  of  c  Camelopardali  towards  0  Ursa;  Majoris. 

Appeared  nearly  midway  between  a  and  f  Orionis  ;  passed  across  a  Orionis,  the  star  in  the  center  of  its  path. 

Directed  from  jS  Auriga;  to  a  point  about  2°  below  0  Ursre  Majoris. 

From  5  Geminorum  to  about  5°  above  S  Canis  Minoris. 

Directed  from  0  Ursa3  Majoris,  disappeared  2°  North  of  a  Geminorum. 

Center  of  path  20°  below  Mars  ;  directed  from  a  Ursaj  Majoris. 

Directed  from  a  point  about  midway  between  a  Orionis  and  y  Geminorum,  passed  2P  abo%'e  /3  Canis  Minoris. 
Appeared  near  r  Ursaj  Majoris,  disappeared  about  4°  West  of  a  Ursas  Majoris. 

From  the  direction  of  1;  Aurigaj  towards  1  Tauri;  center  of  track  opposite  i  Auriga;. 

Vertically  from  a  point  below  /3  and  7  Draconis. 

From  the  direction  of  7  Piscium,  passed  below  7  Aquarii  towards  a  and  ,'3  Capricorni. 

From  a  point  just  below  7  Herculis,  directed  towards  W.  horizon. 

Vertically  from  a  point  about  i5°  below  a  Lyrie. 

From  J  Ursa;  Majoris,  passed  across  \  and  /x  Ursa;  Majoris. 

Appeared  midway  between  8  and  e  Persei,  disappeared  2°  below  Capella. 

Passed,  with  inclination  i5°  from  horizontal,  between  e  and  ?  Herculis,  moving  from  North  to  South. 

Moved  slowly  from  the  direction  of  e  Persei,  disappearing  below  Polaris  and  5^  above  and  East  of  a  Ursx  ilajori.s. 

Appeared  midway  between  O  and  N  Camelopardali,  disappeared  2°  below  /3  Ursa-  ^Iino^•is. 

From  the  direction  of  /3  Auriga;,  commencing  about  6°  from  that  star,  towards  N.E.  horizon. 

Appeared  2°  above  i  Draconis,  disappeared  3''  below  /  Quadrantis. 

Appeared  4°  above  a  Draconis,  and  disappeared  at  17  Ursa;  Majoris. 

From  the  direction  of  7  Cygni,  directed  towards  7  Delphini. 

Shot  from  between  a.  and  /S  Ursa;  Majoris,  across  Cassiopeia;  and  disappeared  near  a  Aquili. 

From  I  Piscium  towards  9  Piscium. 

Appeared  at  ^  Ursa;  Minoris,  and  disappeared  at  8  Ursa;  Majoris. 

From  direction  of  v  Orionis,  passing  just  above  <l>  Orionis. 

From  the  direction  of  8  Cephei  towards  S  Draconis.] 

Fell  from  £  Lyroe  past  8  Lyra;. 


November  9.  From 


■  a  watch  was  maintained  for  meteors,  especially  near  Leo  ;  the  only  one  seen  was  that  at  14'"  3s"'' 


(ccxciv) 


Observations  of  Luminous  Meteors, 


Observatioxs  of  Ltjminods  Meteors 

Month  and  Day, 
1866. 

Greenwich 
Mean  Solar  Time. 

Obserrer. 

Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

Appearance 

and  Duration 

of  Train. 

Length  of 

Meteor's 

Path 

in  Degrees. 

Number 

for 
Eefer- 

h      m      3 

^ 

November        i3 

9.  42.  46 

H.,  C. 

I 

Blue 

Train 

10 

I 

j^ 

9.  44.  23 

J. 

3 

Bluish 

0-5 

None 

8 

2 

'J 

9.49.     4 

H. 

Bluish-white 

None 

11 

3 

9.52.59 

H.,  W. 

Bluish-white 

None 

9 

4 

,, 

10.    6.    0 

T. 

Blue 

O'O 

None 

5 

,, 

10.    6.22 

W. 

Bluish-white 

0-5 

None 

6 

6 

„ 

10.    7.01 

C. 

Yellow 

o"5 

Small 

7 

„ 

10.    7.46 

s. 

Bluish-white 

0-5 

Fine,  o^-S. 

3o 

8 

10.    g.  5i 

c. 

YeUow 

0-5 

6 

9 

"^ 

10.  10.  25 

w. 

Yellowish 

I  -5 

Fine 

8 

10 

10.  10.  24 

F. 

Yellowish 

1-5 

Short 

8 

,1 

10.  12.  ^8 

C. 

5 

Yellow 

12 

12 

"^ 

10.  20.  21 

C. 

2 

Yellow 

Small 

i3 

10.  28.  07 

W.,  C. 

2 

Bluish-white 

3-5 

None 

80 

14 

10.28.43 

W.,  C. 

3 

Bluish-white 

None 

10 

i5 

[' 
" 

10.  33.  14 

c. 

3 

Bluish-white 

None 

16 

10.34.  11 

w. 

3 

Bluish-white 

None 

10 

17 

[I 

10.43.  23 

w. 

3 

Bluish-white 

None 

12 

18 

,[ 

10.44.31 

s. 

I 

Bluish-white 

Fine 

40 

»9 

^1 

10.44.32 

H. 

2 

Bluish-white 

Faint 

.5 

20 

10.45.  25 

T. 

I 

White 

Long 

48 

21 

^, 

10.47.    4 

N.,  W. 

1 

Bluish-white 

Fine 

22 

[, 

10.48.    6 

H. 

3 

Flame 

Short 

Faint 

'e 

23 

IC.48.    6 

J. 

2 

Bluish 

Slight 

3o 

24 

" 

10.52.      I 

H. 

I 

Bluish-white 

Train 

25 

10.52. 18 

H. 

I 

Blue 

Tram 

i5 

26 

10.54.    7 

T. 

2 

Bluish-white 

0-5 

None 

8 

27 

10.56.45 

T. 

I 

Bluish-white 

Fine 

22 

28 

]^ 

10.57.  20 

J. 

I 

Orange 

Fine 

25 

29 

" 

11.    0.  i3 

H. 

2 

Flame 

Fine 

20 

3o 

'' 

11.    1.  i5 

T. 

I 

White 

Fine 

40 

3i 

" 

11.    2.  i5 

T. 

I 

Bluish-white 

1-5 

Fine 

3o 

32 

11.    2.42 

J. 

2 

Bluish 

None 

20 

33 

11.    4.23 

T. 

2 

Blue 

None 

38 

34 

11.    6.48 

K.,  H. 

I  increasing. 

Blue 

Fine 

5o 

35 

J, 

11.    6.57 

W. 

I 

Bluish-white 

Green 

i5 

36 

^, 

u.    7.43 

N.,II.,J.,S. 

I 

Blue 

Bright 

37 

" 

11.    7.52 

T. 

1 

Bluish-white 

Long 

20 

38 

11.    7-58 

C. 

I 

White 

Train 

3o 

39 

u.    8.46 

N. 

2 

Blue 

Train 

40 

II.  11.  14 

II.,  C. 

I 

Green 

Train,  3  ^ 

i5 

41 

11.  13.    6 

T. 

1 

Bluish-white 

2-5 

Long 

28 

42 

...14.46 

C. 

I 

Large 

40 

43 

...14.50 

N.,  J. 

'  YeUowish' 

Fine 

35 

44 

T. 

1 

Bluish-white 

1-5 

Long 

40 

45 

11.  19.  20 

T. 

I 

Bluish-white 

1-5 

Long 

12 

46 

n.  19.41 

N.,  II. 

I 

Orange 

Fine 

14 

47 

11.  20.48 

C. 

2 

Yellow 

48 

11.  21.  11 

C. 

I 

White 

Green 

20 

49 

11.21.58 

N. 

=  Jupiter 

Reddish 

2-5 

Fine 

45 

5o 

11.23.32 

11.25.42 

T. 

N. 

J 

Blue 

Long 
Train 

20 

5i 

11.26.    0 

H. 

I 

Orange 

Bluish 

35 

53 

11.26.    3 

W. 

, 

Bluish-white 

Blue 

3o 

54 

u.  26.    9 

J. 

I 

Yellowish 

Fine 

7 

55 

11.27.    4 

H. 

2 

Blue 

Fine 

20 

56 

11.  28.  10 

H. 

>  Jupiter 

Orange 

Blue 

40 

57 

11.  28.  22 

w.,  c. 

—  Sirius 

Bluish-white 

Green 

5o 

58 

11.  29.  20 

J. 

I 

Bluish 

Fine 

55 

59 

ii.3o.    0 

w.    . 

=  Sirius 

Bluish-white 

Green 

5o 

60 

" 

11. 3i.    6 

N. 

=  Jupiter 

Reddish 

Fine 

10 

61 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G6. 


Cccxcv) 


in  tlie  Yeae  1866 — continued. 


Number 
for 
Refer- 
ence. 


Path  of  Meteor  through  the  Stars. 


Passed  2°  below  e  Ceti  ;  center  of  track  opposite  that  star. 

Appeared  near  S  Tiiuri,  disappeared  about  6°  West  of  Aldebaran. 

From  a  point  just  below  a  Trianguli  towards  ij  Piscium. 

From  direction  of  v  Orionis,  passed  close  to  e  Orionls ;  center  of  track  opposite  £  Orionis. 

Appeared  at  a  Orionis,  disappeared  at  m  Monocerotis. 

Fell  from  the  direction  of  »j  Draconis  past  fl  Draconis. 

From  ^  Tauri  to  Procyon. 

From  the  direction  of  i  Ursaj  Majoris,  disappeared  near  ;9  Ursa;  Majoris. 

From  a,  Orionis  to  ir  Orionis. 

From  the  direction  of  h  Ursoe  Majoris,  past  a  towards  S  Ursa;  Majoris. 

From  a  point  midway  between  a  and  7  Ursa;  Majoris,  passed  midway  between  a  and  (3  Ursoe  Majoris. 

From  Aldebaran  through  Orion's  Belt. 

From  Castor  to  /S  Ceti. 

From  a  point  about  midway  between  Castor  and  Pollux  ;  passed  above  Aldebaran,  and  disappeared  near  0  Piscium. 

Fell  vertically  from  a  point  situated  midway  between  y  and  S  Ceti. 

From  a.  Orionis  to  k  Orionis. 

From  the  direction  of  h  Ursa;  Majoris,  passed  3°  below  a  and  k  Draconis  ;  center  of  path  opposite  /.  Draconis. 

From  a  point  3°  above  i  Ceti,  passing  a  Piscium  and  vj  Ceti,  and  disappeared  near  1  Ceti. 

Appeared  at  a  point  about  1°  above  the  Pleiades,  disappeared  near  /3  Ceti. 

From  the  direction  of  the  Pleiades,  passed  just  above  /^  Piscium  ;  the  centre  of  path  opposite  /^  Piscium. 

Appeared  at  Pleiades,  disappeared  about  3°  before  /3  Cephei. 

From  a  point  near  5  Ceti,  passed  a  few  degrees  below  ;S  Ceti. 

Passed  a  little  to  the  East  and  below  k  Orionis. 

Appeared  about  5°  above  Procyon,  disappearing  in  the  direction  of  jS  Orionis. 

From  the  direction  of  n  Lyncis,  passed  about  6°  below  f^  Ursa;  Majoris. 

From  the  direction  of  *j  Ursa;  Ma,ioris,  passed  horizontally  towards  N.W.     No  stars  visible  in  track  of  meteor. 

Appeared  near  6  Urs®  Majoris,  disappeared  at  X  Ursa;  Majoris. 

Appeared  near  a  Ursa;  Majoris,  disappeared  near  /S  Cephei. 

Directed  from  ;3  Canis  Minoris,  passing  about  7°  below  ^  Orionis. 

From  the  direction  of  ;3  Orionis,  passed  jiist  below  7  Eridani  towards  nt  Eridani. 

Appeared  near  Eigel,  disappeared  near  the  S.W.  horizon. 

From  near  7  Ceti  to  a  point  near  a.  Orionis. 

Appeared  about  1 2°  below  Procyon,  passing  from  East  to  West. 

Appeared  3°  below  7  Ursa;  Majoris,  disappeared  near  the  N.E.  horizon. 

From  the  direction  of  Aldebaran  towards  j3  Ceti. 

From  a.  Ceti,  passed  across  8  Ceti,  and  6°  beh)w  »j  Ceti. 

From  a  point  a  little  below  a.  Orionis,  disappeared  near  0  Eridani. 

Appeared  2°  above  S  Draconis,  disappeared  3°  below  6  Draconis. 

From  Mars  across  zenith  to  /3  Ceti. 

From  a  point  1°  or  2°  above  0  UrsK  Majoris,  passed  across  a.  Draconis,  disappeared  above  -ri  Draconis. 

From  the  direction  of  Procyon  towards  k  Orionis. 

Appeared  near  /3  Ursa;  Minoris  to  a  point  of  disappearance  near  a.  Cephei. 

From  Castor  to  the  Pleiades. 

Appeared  about  5°  above  a.  Geminorum,  passed  about  3°  above  j3  Tauri,  and  above  the  Pleiades. 

Appeared  near  vj  Draconis,  disappeared  near  7  Cygni. 

Appeared  3"  below  a.  Lyi-je,  disappeared  at  a  Cygni. 

From  about  1 0°  below  Procyon  towards  Sirius. 

From  Mars  to  horizon  at  an  inclination  of  80°. 

From  K  Orionis  to  horizon. 

In  South,  directed  from  k  Orionis";  point  of  appearance  20°  West  and  below  ;3  Orionis. 

Appeared  near  x  Ursa;  Majoris,  to  a  point  near  X  Draconis. 

Started  midway  between  a.  Tauri  and  the  Pleiades,  move<l  towards  the  West  above  a  Piscium.  . 

Commenced  about  5°  East  of  /S  Tauri,  passing  that  star,  and  about  3°  above  the  Pleiades  towards  ^  Arietis. 

From  a  little  below  7  Draconis  to  a  point  about  midway  between  7  and  %  Cygui. 

Appeared  near  ^  Orionis,  disappearing  near  ^  Orionis. 

From  direction  of  Rigel  towards  m  Eridani. 

From  direction  of  Polaris  towards  j3  Pcgasi. 

From  Castor,  passed  across  /3  Tauri  and  across  the  Pleiades. 

Appeared  near  Castor,  and  disappeared  about  3°  West  of  the  Pleiades. 

From  Castor,  passed  acrcss  ^  Tauri  and  across  the  Pleiades. 

In  W.S.W.,  no  stars  near  for  reference.     Inclination  45°. 


(ccxcvi) 


Orskrvations  of  Luminous  Meteors, 


Op.seuvations  of  Luminous  Meteors 

Length  of 

Number 

Month  and  Day, 

Cxreenwich 

Observer. 

Apparent  Size 

Colour 

Duration 

Appearance 

Meteor's 

for 

1866. 

Mean  Solar  Time. 

of  Meteor  in 

of  Meteor. 

of  Meteor  in 

and  Duration 

I'ath 

Refer- 

Star-Magnitudes. 

Seconds  of  Time. 

of  Train. 

'""""•- 

ence. 

h      m      3 

November        i3 

11.32.46 

N.,  J. 

=  Jupiter 

Blue 

Fine 

1 

11.33.20 

J. 

2 

Bluish 

None 

H 

2 

11.35.46 

T. 

1 

Bluish-white 

Fine 

29 

3 

'' 

11.35.46 

C. 

4 

Yellow 

None 

ID 

4 

" 

11.37.    5 

N.,  II. 

I 

Flame 

2-5 

Fine 

25 

5 

" 

11.38.  16 

N.,  ,1. 

=  Jiqiitcr 

Flame 

Train,  2'- 

25 

6 

" 

11.38.  16 

N.,  ,J. 

=  Jupiter 

Fhime 

Train,  2'- 

25 

7 

11.38.26 

C. 

1 

Green 

90 

8 

[' 

11.3q.     3 

W. 

>  1 

Bhiish-white 

Fine 

10 

9 

11.39.31 

N.,  J. 

Yellow 

Fine,  2=- 

25 

10 

11.39.33 

T. 

I 

Bluish-white 

Fine 

12 

1 1 

[I 

1 1.  40.  26 

C. 

None 

12 

jj 

11.40.33 

II. 

I 

Flame 

Fine 

20 

i3 

J, 

11.41.    5 

II.,  J. 

>  Jupiter 

Yellow 

Fine 

20 

>4 

,j 

11.43.  17 

W. 

2 

Yellowish 

None 

i5 

11.44.  18 

II. 

t 

r.Iuo 

Train 

12 

16 

[] 

11.45.11 

N.,  II.,  J. 

=  Jupiter 

Blue 

Grand 

'7 

55 

11.47.57 

N.,  II. 

I 

Blue 

Fine 

25 

11.48.48 

H.,  J. 

=  Jupiter 

Yellow 

Fine 

25 

'9 

„ 

11.49.46 

T. 

1 

Bluish-white 

Lon- 

24 

20 

" 

I1.50.    4 

II.,  J. 

2 

Blue 

Train 

i3 

21 

ii.5o.  21 

C. 

. 

Yellow 

Long 

40 

22 

1' 

11. 51.37 

H. 

, 

Blue 

>  1 

Tram 

12 

23 

11. 51.58 

N. 

I 

Blue 

>  1 

Fine 

24 

^'[ 

11.52.     0 

C. 

Bluish-white 

. 

Train 

3o 

25 

11.53.    7 

J. 

I 

Bluish 

1  '5 

Fine 

27 

26 

11.54.13 

II. 

2 

Flame 

Train 

10 

27 

„ 

11.54.48 

N. 

=  Jupiter  increasing 

Blue 

Fine 

12 

28 

" 

11.56.45 

II. 

I 

Blue 

Train 

20 

29 

" 

n.58.    9 

C. 

2 

Bluish-white 

Train 

20 

3o 

" 

11.58.17 

H. 

I 

Flame 

Train 

12 

3i 

" 

11.58.26 

II. 

=:  Jupiter 

Flame 

Fine 

5o 

32 

11.  59.45 

W. 

>  1 

Blnish-whitc 

Blue 

20 

3,3, 

"^ 

11.  09.47 

N. 

>  1 

Blue 

Train,  i»- 

8 

34 

\^ 

11.59.47 

N. 

>  1 

Blue 

Train,  i^- 

8. 

35 

'^ 

12.    0.41 

J. 

—  J u inter 

Yellow 

Fine 

40 

36 

" 

12.    0.56 

C. 

J 

White 

0-5 

None 

5 

•57 

" 

12.    1.46 

II. 

I 

Flame 

Train 

12 

38 

" 

12.    1.56 

II. 

I 

Blue 

Train 

8 

39 

12.    4.  11 

II. 

Blue 

Fine 

20 

40 

'^ 

12.    6.42 

N. 

==  Jupiter 

Blue 

Train 

10 

41 

" 

12.    7.    3 

H. 

3 

Flame 

Train 

10 

42 

" 

12.  10.  16 

II. 

2 

Bluish-white 

Train 

8 

43 

" 

12.  13.32 

N. 

2 

Blue 

0-6 

. 

3 

44 

" 

12.  14.58 

H. 

I 

Bluish-white 

Train 

i5 

45 

12.  18.    0 

N.,  II. 

1 

Bluish-white 

Train 

'  + 

46 

12.  18.27 

N. 

=  Jupiter 

Blue 

Fine 

3o 

47 

12.  18.58 

II. 

1 

Bluish-white 

>  I 

Train 

12 

48 

n 

12.22.43 

H. 

>  Jupiter 

Blue 

Fine 

12 

49 

5> 

12.23.    0 

II. 

I 

Blue 

Train 

i5 

5o 

" 

12.  26.  10 

N. 

>  1 

Bluish-white 

Fine 

5i 

12.26.  i5 

N. 

Blue 

I  -5 

Fine 

52 

„ 

12.26.44 

c. 

White 

Green 

40 

53 

" 

12.27.    8 

IL 

1 

Bluish-white 

>  1 

Train 

12 

54 

12.  28.  11 

W. 

>  I 

Yellowisli 

Fine 

25 

55 

jj 

12.29.    4 

c. 

Bluish-white 

Train 

60 

56 

5J 

12.  3o.    0 

H. 

=  Jupiter 

Red 

Fine 

i5 

57 

12.30.40 

N. 

=  Jupiter 

Blue 

Fine 

58 

J, 

i2.3o.5o 

W.,  C. 

J 

Bluish-white 

Fine 

20 

59 

„ 

12.32.21 

N. 

>  I 

Reddish 

Fine 

60 

" 

12.33.20 

N. 

>  I 

Reddish 

Train 

61 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1866. 


(ccxcvii) 


the  Year  1866 — continued. 


Path  of  Meteor  through  the  Stars. 


From  5°  East  of  a  Orionis,  passed  across  that  star  to  k  Ceti. 

From  5  Orionis,  passing  below  /3  Orionis  from  East  to  West. 

Appeared  at  /3  Ursce  Minoris,  disappeared  near  ^  Cephei. 

Vertically  from  Aldebaran  through  E.igel  to  horizon. 

From  the  direction  of  Aldebaran,  passed  about  2°  below  a  and  8  Ceti  towards  S.W.  horizon. 

Directed  from  Leo,  passed  across  jS  Geminorum  towards  jS  Tauri. 

Directed  from  Leo,  passed  across  Mars. 

From  horizon  to  /9  Tauri. 

Passed  horizontally  East  to  West  above  (3  Canis  Minoris  ;  center  of  track  opposite  that  star. 

Directed  from  Leo,  passed  midway  between  a  and  jS  Geminorum. 

Appeared  near  Pollux,  disappeared  midway  between  e  and  8  Hydrae. 

From  K  Orionis  to  horizon. 

From  the  direction  of  £  Ursae  Majoris,  passed  between  ?  and  rj  Draconis. 

From  the  direction  of  8  Geminorum  towards  ?  Orionis. 

From  8  Orionis  towards  Procyon. 

Disappeared  just  below  Sirius. 

Started  at  <r  Ursm  Majoris,  passed  7°  above  Polaris,  and  disappeared  10°  beyond  and  below  Cassiopeia. 

From  the  direction  of  ^  Tauri,  passed  across  0  Tauri,  and  5°  below  Aldebaran. 

Appeared  near  5  Orionis,  passing  East  to  West  above  (3  Orionis. 

Appeared  near  £  Ursfe  Majoris,  disappeared  6°  before  E  Leonis. 

Passed  just  below  ^  Canis  Majoris. 

P'rom  Mars  through  Aldebaran. 

Directed  from  Mars,  passing  about  2°  above  Procyon  ;  center  of  track  opposite  that  star.     Cloudy. 

Fell  from  io°  below  a  Cassiopeiae  towards  West  horizon  ;  inclined  40°  to  vertical. 

From  Castor  to  Orion. 

Appeared  midway  between  Castor  and  Pollux,  passing  towards  the  Pleiades. 

From  the  direction  of  ^  Eridani,  passed  about  2°  above  7  Eridani  ;  the  center  of  track  opposite  that  star. 

Appeared  at  a  point  35°  below  7  Pegasi  ;  fell,  with  slight  inclination,  from  perpendicular,  and  burst  into  fragments. 

Across  zenith  East  to  West.* 

From  Aldebaran  to  Rigel. 

Vertically  from  a  point  about  6°  below  Aldebaran. 

Across  zenith  East  to  West.     No  stars  visible  on  account  of  cloud. 

Passed  horizontally  East  to  West,  midway  between  /3  and  k  Orionis. 

Directed  from  Sirius  towards  West.     Inclined  7°  from  horizontal. 

Point  of  appearance  vertically  below  Lepus,  moving  Westward.     Inclined  7°  from  horizontal. 

Passed  from  South  to  North  across  the  zenith,  below  the  clouds.* 

From  t,  Orionis  to  *.-  Orionis. 

From  a  point  about  5°  below  Procyon  to  a  point  about  3°  above  and  East  of  Sirius.     Cloudy. 

Disappeared  a  few  degrees  below  Sirius. 

Commenced  on  Aldebaran  and  proceeded  towards  a  Ceti. 

From  the  direction  of  Leo,  across  the  zenith.     Very  cloudy,  stars  not  seen. 

Directed  from  horizon,  disappearing  about  3°  East  of  Mars. 

Passed  about  3°  above  a,  Leporis  ;  center  of  track  opposite  that  star. 

From  1°  West  of  a  Orionis  to  1°  West  of?  Orionis. 

From  the  direction  of  a  Ursre  Majoris,  disappearing  midway  between  /3  UrssR  Minoris  and  Polaris. 

Passed  between  a.  Andromedfe  and  /3  Pegasi  from  the  direction  of  Honores. 

Across  Cassiopeia,  disappeared  close  to  (3  Pegasi. 

Passed  vertically  2°  North  of  a.  Andromedae  ;   center  of  track  opposite  that  star. 

From  a  point  about  2°  East  and  above  X  Ursse  Majoris  towards  zenith. 

From  the  direction  of  a  Ursae  Majoris,  passed  about  3°  above  and  beyond  ^  Urss  Minoris. 

From  tlie  direction  of  8  Ursae  Majoris,  passed  across  a.  Draconis  towards  g  Draconis. 

From  the  direction  of «  Leonis,  passed  between  ij  and  t,  Draconis. 

From  Castor  to  Pleiades. 

From  the  direction  of  N.E.  horizon,  passed  across  X  Ursae  Majoris  towards  zenith. 

Fi-om  Z  Orionis  towards  8  Eridani. 

From  Mars  to  Aldebaran. 

Directed  from  a  point  4°  below  Procyon  towards  ^  Canis  Majoris. 

From  o  Leonis  towards  ?  Ursa'  Majoris. 

From  X  Ursa;  Majoris,  passed  midway  between  a  and  jS  Ursae  Majoris,  towards  e  Ursae  Minoris ;  path  curved. 

From  a  point  7°  above  a  Lyrae,  passed  towards  West,  disappearing  close  to  ^  Cygni  ;  path  slightly  curved. 

From  a  point  5°  East  of  a  Cygni,  passed  midway  between  7  and  «  Cygni. 


The  Observers  believed  that  these  meteors  were  nearer  than  the  clouds. 


GREEiovicn  Observations,  1866. 


p  r 


(ccxcviii) 


Observatioxs  of  Lu-minous  Meteors, 


OBSERVATIOXri    ol'  Ll  MINOCS    MetEOKS 

Month  and  Day, 
iS66. 

Greenwich 
Mean  Solar  Time. 

Obserrer. 

Apparent  Size 

of  Meteor  in 

Star  Magnitudes. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

Appearance 

and  Duration 

of  Train. 

Length  of 

Meteor's 

Path 

in  Degrees. 

Number 

for 
Refer- 
ence. 

h      m      9 

0 

November       i3 

12.33.26 

H. 

>   I 

Veiy  bright  blue 

Train 

25 

J 

„ 

I2.3  +  .      1 

W.,  C. 

>   1 

Bluish-white 

1 

Fine 

l5 

2 

„ 

12.34.    4 

H. 

=  Jupiter 

Blue 

2 

Fine 

12 

3 

„ 

12.35.  20 

H. 

I 

Blue 

I 

Fine 

18 

1 

„ 

12.35.52 

N.,  F. 

Very  large. 

„ 

12.36.  17 

W.,  C. 

=  Sirius 

"Bluish-white" 

2 

Fi'ne 

20 

6 

„ 

12.37.  H 

w. 

=  Sirius. 

Bluish-white 

3 

Blue 

i5 

7 

12.38.32 

c. 

I 

Blue 

3 

40 
None          1         6 

8 

„ 

12.  3g.  i5 

w. 

1 

Yellowish 

o'5 

9 
10 

„ 

12.40.    4 

H. 

I 

Green 

I 

Train 

8 

„ 

12.  40.  52 

X. 

=  Jupiter 

Yellow 

2 

Fine 

20 

11 

„ 

12.41.  17 

w. 

=  Mtirs. 

Yellowish 

>1 

Fine 

20 

12 

12.41.  17 

w. 

=  M.trs. 

Yellowish 

>1 

Fine 

00 

i3 

„ 

12.41.  17 

w. 

=  Mars. 

Yellowish 

>I 

Fine 

14 

„ 

12.44.22 

H. 

=  Jupiter. 

Blue 

I 

Train 

'4 

i5 

12.44.36 

C. 

I 

Blue 

3 

Green,  4  s- 

90 

16 

„ 

12.45.50 

W. 

=  Sirius. 

Bluish-white 

2 

Grand 

3o 

•7 
18 

„ 

12.46.14 

C. 

I 

3 

Green 

40 

i> 

12.48.    9 

N. 

>i 

Blue 

2 

Train 

19 
20 

12.48.  16 

c. 

I 

3 

Green 

40 

J, 

12.48.  19 

H. 

J 

Bluish-white 

1 

Train 

i5 

>» 

12.48.  19 

H. 

I 

Bluish-white 

I 

Train 

12 

22 

5> 

12.48.36 

W. 

=  Sirius. 

Bluish- white 

2 

Fine 

20 

23 

}> 

12.48.40 

H. 

>  Jupiter  increasing'              Green 

3 

Train 

40 

24 

» 

12.50.    1 

H. 

>  Mars. 

EcdcUsh 

1 

Fine 

12 

25 

» 

12.53.12 

H. 

=  Jupiter. 

Bluish-white 

2 

Fine 

18 

26 

)} 

13.22.48 

T. 

I 

Bluish-white 

1 

Fine,  1  - 

9 

27 
28 

n 

i3.  22.48 

T.,C. 

I 

Blue 

3 

Train 

5J 

13.25.  14 

C. 

1 

Blue 

2 

Train 

is 

29 

3o 

JJ 

i3.  26.41 

C. 

I 

Blue 

2 

Train 

» 

13.28.42 

c. 

I 

Blue 

3 

Train,  4=- 

3i 

>y 

13.30.46 

T. 

I 

Bluish-white 

1  '5 

Long 

32 

3> 

i3.  3i.    2 

C. 

I 

Blue 

4 

Train 

33 

» 

13.33.  16 

•    T. 

I 

Bluish-white 

2 

Long 

"(5 

34 

5J 

13.35.    3 

X. 

=  Jupiter. 

Yellow 

2 

Bright 

35 

13.36     2 

H.,  C. 

I 

Blue 

3 

Train 

35 

36 

„ 

13.40.28 

N. 

=  Jupiter. 

YeUow 

I 

Fine 

^7 
38 

„ 

13.44.56 

C. 

=  Sirius. 

Blue 

6 

Train 

J, 

13.  46.  ^oi 

N. 

=  Jupiter. 

Yellow 

1  '5 

Train,  2  »• 

35 

39 

40 

}) 

13.46.54 

C. 

I 

Blue 

5 

Train 

n 

13.49.44 

C. 

I 

Blue 

5 

Train 

41 

3J 

i3-5o.5i 

T. 

I 

Bluish-white 

3 

Long,  45- 

42 
43 

« 

13.52.    5 

T. 

1 

Bluish-white 

3 

Long 

5> 

13.53.14 

T. 

I 

Bluish-white 

3 

Long 

44 

i3.  53.  3o 

T. 

I 

Bluish-white 

3 

Long 

45 
46 

„ 

13.53.54 

T. 

I 

Bluish-white 

3 

Long 

33 

„ 

13.55.24 

T. 

I 

Bluish-white 

3 

Long 

33 

47 
48 

49 
So 

„ 

i3.  55.  5i 

T. 

I 

Bluish-white 

3 

Long 

3i 

„ 

13.  57.50 

T. 

1 

Bluish-white 

4 

Long 

65 

„ 

14.    0.  11 

T. 

=  Sirius. 

Bluish-white 

6 

Gre-en,  3^-5 

» 

14.    2.5l 

T. 

=  Jupiter. 

Bluish-white 

6 

Long 

5i 

„ 

14.    4-48 

T. 

I 

Bluish -white 

5 

Fine 

12 

52 

» 

14.    5.    3 

T. 

I 

Bluish-white 

5-5 

Fine 

53 

3, 

14.  15.43 

N. 

>  Jupiter. 

Green 

1-5 

* 

,U„oo,n. 

54 

„ 

14.23.45 

N. 

I 

White 

I 

Train 

55 

„ 

14.41-30 

H. 

>  Jupiter. 

Bluish-white 

2 

Train,  10  =• 

10 

56 

,, 

16.    9.29 

N. 

I 

Blue 

2 

Fine 

25 

57 

„ 

16.  ii.48 

H. 

1 

Blue 

I 

Train 

10 

58 

» 

16., ,.24 

N. 

I 

Blue 

1 

Fine 

6 

59 

„ 

16.14.54 

II. 

2 

Blue 

I 

Faint 

8 

60 

" 

16.18.55 

N.,  II. 

I 

Blue 

■ 

Fine 

61 

*  The  meteor  burs 
the  star  was  seen  fain 
during  that  time.     W 

into  several  sparkling  fragments,  a 

nd  left  a  dense  vapour,  which  entirely  obscn 

red  7)  Leonis.     After  the  lapse  of  some  seconds  (15'  or  2o>) 

tly  through  the  vapour,  hut  this  app 
hile  dense,  the  vapour  was  examine 

earance  was  not  dissipated  until  nne  minute 

and  a  half  hAd  elapsed,  the  vapour  gradually  fading  away 

d  through  the  spectroscope,  but  nothing  co 

aid  be  elucidated  from  this  examination. 

AT  THE  Royal  Obskrvatory,  Greewvich,  in  the  Year  18G6. 


Cccxclx) 


the  Yi:ar  iS66— continued. 


rath  of  Jlctcor  llirough  the  Stars. 


From  the  direction  of '^  Geminoruni,  passed  midway  between  a  and  e  Orionis  towards  S.W.  horizon. 

From  a  point  about  ib°  below  Procyon,  shot  towards  Sirius. 

From  a  point  about  5°  below  Procyon  towards  Sirius. 

From  the   direction  oi'  /a  Ursai  Ma-joris,  disappeared  in  the  center  of  the  four  stars  a,  j3,  y,  o  Ursie  Majoris. 

Very  bright  flash  in  the  N.N.W.,  behind  clouds  ;  like  a  flash  of  lightning. 

From  A  Ursa?  Majoris,  passed  midway  between  a  and  /3  Ursa3  Majoris  towards  t  Ursse  Miaoris, 

From  I  Geminorum  to  a  Orionis. 

From  Castor  to  Aldebaran. 

Passed  midway  between  X  and  jj,  Ursa?  Majoris,  directed  towards  /3  Ursai  Majoris, 

From  direction  of  E.  horizon,  passed  across  n  Lyncis  towards  zenith. 

From  Leo,  passed  midway  between  ^  and  vj  Ursa3  Majoris. 

From  the  direction  of  a  point  about  3°  below  5  Ursa;  Majoris,  passed  a  little  above  6  Draconis. 

From  the  direction  of  ?  Ursa;  Majoris,  passed  a  little  below  B  Draconis. 

From  the  direction  of  a  point  about  i°  above  f  Ursa;  Majoris,  passed  about  6°  below  S  Draconis. 

From  the  direction  of  X  Ursa;  Majoris,  passing  about  2°  below  a  Ursae  Majoris. 

From  Capella,  through  ^  Auriga;  towards  horizon. 

From  Mars,  disappeared  near  a  Orionis. 

From  j\Iars  to  a  Orionis. 

From  Procyon  to  k  Orionis. 

From  Pollux  to  a  Orionis. 

Disappeared  about  2°  above  k  Orionis  ;  path  inclined  upwards. 

Disappeared  about  i°  East  and  4°  below  k  Orionis;  path  inclined  upwards. 

Passed  about  10°  below  Procyon,  path  horizontal  ;  center  of  track  opposite  Procyon. 

From  the  direction  of  a  Geminorum,  passed  between  /3  and  a  AurigiP,  and  disappeared  about  4°  below  a  Pers 

Passed  directly  across  Mars  from  the  direction  of  a  Leonis. 

From  the  direction  of  j?  Tauri,  passing  across  the  Pleiades. 

Appeared  at  a  Orionis,  disappeared  at  Eigel. 

From  Rigel  to  horizon. 

From  Mars  to  Aldebaran. 

From  Procyon  to  Sirius. 

From  Mars  to  z  Orionis. 

Appeared  at  Procyon,  disappeared  near  a  Orionis. 

PVom  Mars  to  x  Orionis. 

Appeared  at  7  Ursa;  Majoris,  disappeared  at  e  UrsK  Majoris. 

Across  Cassiopeia,  from  0  Ursa;  Majoris. 

From  a  Ursa'  JIajoris  to  a  ~Lyix. 

From  X  to  £  Ursa;  ^lajoris. 

From  Mars,  through  a  Orionis  to  horizon. 

Fell  vertically  1°  or  2°  on  south  side  of  Aries  towards  West  horizon. 

From  Castor  to  Pleiades. 

From  Mars  to  Aldebaran. 

From  Sirius  to  the  S.E.  horizon. 

From  Sirius  to  South  horizon. 

From  Sirius  to  South  horizon. 

From  Sirius  to  South  horizon. 

Appeared  at  Pollux,  passed  to  a  point  midway  between  Aldebaran  and  Pleiades. 

Apjiearcd  at  Pollux,  disappeared  midway  between  Aldebaran  and  Pleiades. 

Appeared  at  7  Geminorum,  disappeared  at  Sirius. 

Ap]icared  at  a  Ursic  Majoris,  disappeared  at  a  Lyra;. 

Appeared  at  Castor,  through  the  Pleiades  to  a  C'ygni. 

Appeared  at  Pollux,  clis:ip|i(:ii('(l  :ii  the  Pleiades. 

Appeared  at  ,9  Ursa'  .Mijori-,  .li  .ippeared  at  Polaris. 

Appeared  at  ,?  Geminonim,  (li,-ap|Hared  at  Aldebaran. 

Burst  close  to  •/)  Leonis. 

Directed  from  7  Leonis,  moved  from  a  point  2°  North  of  a  Leon  is. 

From  the  direction  of  6  Draconis  towards  t  Cygni.     The  meteor  burst. 

Directed  from  7  Leonis,  passed  across  7  and  8  Ursie  Majoris. 

From  the  direction  oft  Arietis  towards  7  Arietis. 

Directed  from  4-  Ursa;  Majoris,  passed  5°  North  of /S  Leonis. 

From  the  direction  of  Aldebaran,  passing  about  2°  South  of  a  Coti.     Center  of  track  opposite  a  Ceti. 

From  7  Leonis,  passed  above  8  Leonis. 


(ccc) 


Observations  of  Luminous  Meteors, 


Obse 

RVATIONS   of  LUJUNOUS  Meteoks 

Month  and  Day, 

Greenwich 

Observer. 

Apparent  Size 

Coloui- 

Duration 

Appearance 

Length  of 
Meteor's 

Numbei 

.866. 

Mean  Solar  Time. 

of  Meteor  in 

of  Meteor. 

of  Meteor  in 

and  Duration 

Path 

for  Re- 

Star-Magnitudes. 

Seconds  of  Time. 

of  Train. 

in  Degrees. 

ference. 

November        1 3 

h      m      8 
16.  19.15 

H. 

—  Jupiter. 

Greenish. 

2 

Green 

3o 

16.  21.  3o 

N. 

Blue 

0-7 

Train 

6 

2 

,', 

16.23.    3 

H. 

Blue 

None 

10 

3 

j^ 

16.  23.58 

H. 

Bluish-white 

>   1 

Train 

20 

4 

,^ 

16.  24.  20 

N. 

Blue 

1 

Train 

10 

5 

» 

16.  24.30 

N. 

Blue 

I 

Train 

i5 

6 

,, 

16.  27.  26 

H. 

Blue 

I 

Train 

12 

7 

,, 

16.  28.  25 

N. 

Blue 

1 

Fine 

20 

8 

,, 

16. 30.55 

N. 

Blue 

I 

Fine 

i5 

9 

,, 

16.35.  0 

N. 

Blue 

1 

Train 

10 

„ 

16.35.  2q 

H. 

Blue 

I 

Train 

10 

11 

„ 

16.37.46 

H. 

Blue 

1 

Train 

12 

12 

„ 

16.37.52 

N. 

Blue 

I 

Train 

i3 

„ 

16.  40.50 

N. 

Blue 

1 

Train 

14 

„ 

16.43.22 

H. 

Blue 

I 

Train 

10 

i5 

„ 

16.43.22 

H. 

Blue 

I 

Train 

12 

16 

„ 

16.46.36 

II. 

Blue 

I 

None      , 

8 

17 

16.48.33 

H. 

Blue 

I 

Train 

20 

18 

\^ 

16.  5o.  20 

H. 

Bluish-white 

>   I 

Fine 

20 

J9 

\, 

16.53.34 

N. 

Blue 

I 

Train 

i5 

20 

„ 

16.55.55 

N. 

Blue 

1 

.        Train 

9 

21 

„ 

16.  5q.    0 

N. 

Blue 

0-8 

Train 

q 

22 

„ 

16.  5q.    2 

N. 

Blue 

0-8 

Train 

8 

23 

„ 

17.    0.  3o 

N. 

Blue 

0-7 

Train 

10 

24 

„ 

17.     1.59 

II. 

Bluish-white 

I 

Train 

•4 

25 

„ 

17.    2.  14 

H. 

Blue 

1 

Train 

12 

26 

„ 

17.  15.17 

H. 

Blue 

I 

Train 

10 

27 

„ 

17.  16.2+ 

H. 

Blue 

1 

Train 

12 

28 

„ 

17.  17.49 

II. 

Blue 

>  I 

Fine 

20 

29 

17.  21.  22 

11. 

Blue 

I 

Train 

18 

3o 

,, 

17.  25.46 

II. 

Blue 

1 

Train 

i5 

3i 

„ 

17.27.56 

H. 

Bluish-white 

I 

Train 

12 

32 

„ 

17.28.    I 

II. 

Bluish-white 

>  I 

Fine 

14 

3,3, 

„ 

17.29.    0 

J. 

=  Jupiter. 

Bluish 

3 

Fine 

24 

H 

„ 

17.32.10 

PI. 

Bluish-white 

I 

Train 

II 

35 

„ 

17.36.    0 

H.,J.,C. 

>  I 

Blue 

1-5 

Fine 

16 

36 

„ 

17.38.  i5 

J. 

=  Jupiter. 

Bluish 

2-5 

Fine 

20 

37 

„ 

17.  38.  2q 

H. 

Blue 

1 

Train 

i5 

38 

„ 

17.38.46 

N. 

Blue 

1 

Train 

20 

39 

„ 

17.42.  17 

H. 

Bluish-white 

>  I 

Train 

18 

40 

17.47.  19 

H. 

Blue 

I 

Train 

12 

41 

" 

17.49.44 

II. 

Wliite 

' 

Fine 

i5 

42 

November        28 

io.5i.58 

N. 

Bluish-white 

0-5 

Train 

5 

43 

November       3o 

10.47.57 

N. 

Bluish-white 

1-4 

Faint 

25 

44 

" 

11.    7.42 

N. 

Blue 

0-7 

None 

12 

45 

December         7 

10.37.  •So 

N. 

Bluish-white 

0-8 

Slight 

46 

December        1 2 

7.  1 5.    0 

N. 

Bluish-white 

I 

Train 

47 

" 

7.  16.  3o 

N. 

3 

^Yhite 

0-5 

None 

48 

December        i3 

5.  i3.    0 

N. 

2 

White 

0-7 

Train 

7 

49 

„ 

10.  55.    0 

N. 

2 

Bluish-white 

I 

Train 

i5 

5o 

,, 

10.  58.    0 

N. 

3 

Bluish-white 

0-7 

Slight 

i5 

5i 

„ 

11.24.55 

N. 

2 

Bluish-white 

Slight 

12 

52 

„ 

1 1.  41.  45 

N. 

2 

Bluish -white 

0-8 

Slight 

10 

53 

„ 

11.46.56 

N. 

3 

White 

0-6 

None 

6 

54 

„ 

i3.  i5.    0 

N. 

2 

Bluish-white 

I 

Train 

18 

55 

" 

13.25.    0 

N. 

2 

Bluish-white 

0-7 

Train 

12 

56 

AT  THE  Royal  Observatory,  Geeenwich,  in  the  Year 


(ccci; 


in  the  Yeau  1866 — concluded. 


Number 
for 
Refer- 
ence. 


Path  of  Meteor  through  the  Stars. 


From  a  point  midway  between  a  Cassiopeiae  and  7  Andromedfe  to  a  point  4°  NoitU  of  a  Andromedce. 

From  01  to  tl-  Eridani. 

Vertically  from  a  point  a  little  to  the  East  ofy  Sextantis. 

From  the  direction  of  ^  Leonis,  passed  between  S  and  y  Virginis. 

From  direction  of  Procyon,  passed  midway  between  Sirius  and  k  Orionis. 

From  the  direction  of  a.  Orionis,  passed  across  m  Mouocerotis. 

Directed  from  a.  Hydrre  towards  8  Canis  Majoris. 

From  the  direction  of  8  Leonis  to  ij  Bootis. 

From  the  direction  of  7  Leonis,  fell  perpendicularly  from  an  altitude  of  3o°. 

From  /3  to  a  Cephei. 

Directed  from  /3  Leonis,  passing  midway  between  8  and  7  Virginis. 

Directed  from  7  Leonis  tov/ards  <r  Leonis. 

From  the  direction  of  ^  Leonis,  passed  between  /  and  o  Leonis  almost  to  t  Ursaj  Majori.s. 

From  the  direction  of  ^  Ursaj  Majoris,  passed  across  ti  Draconis. 

Directed  from  7  Leonis,  and  passed  between  v  and  f  Ursse  Majoris. 

Directed  from  7  Leonis,  and  passed  between  v  and  f  Ursie  Majoris. 

Vertically  from  a  point  about  3°  North  and  below  Arcturus. 

From  the  direction  of  1 2  Canum  Venaticorum,  passing  between  7  and  8  Bootis. 

From  the  direction  of  0  UrsiB  Majoris  towards  7  Cephei. 

Directed  from  X  Geminorum,  passed  midway  between  k  and  ^  Orionis. 

Passed  midway  between  Sirius  and  7  Canis  Majoris  towards  horizon. 

Fell  from  Sirius  towards  horizon. 

Directed  from  7  Leonis,  fell  from  a  point  1 0°  left  of  Sirius  towards  horizon. 

Directed  from  7  Leonis.     Point  of  disappearance  7  Canis  Majoris. 

From  the  direction  of  12  Canum  Venaticorum,  passing  between  a  and  7  Bootis. 

From  the  direction  of  >\i  Ursaj  Majoris,  passing  across  %  Urste  Majoris  towards  ^  Urste  Majoris. 

From  the  direction  of  a  Cephei,  disappearing  about  4°  below  ^  Cassiopeise. 

From  a.  Ursaj  Majoris  towards  X  UrsK  Majoris. 

Almost  vertically  from  the  direction  of  a  Cephei. 

From  the  direction  of  ij  Ursas  Majoris  towards  ^  Draconis. 

From  the  direction  of  i//  Ursse  Majoris  towards  t]  Ursie  Majoris. 

From  the  direction  off  Ursae  Majoris  towards  12  Canum  Venaticorum. 

From  just  below  -^  Urste  Majoris,  passing  1°  below  7  and  8  Ursoe  Majoris  ;  path  parallel  to  the  latter  stars. 

From  /?  Ursa;  Minoris,  passing  near  «  Draconis  towards  horizon  ;  path  vertical. 

From  the  direction  of  9  Draconis  towards  ^  Draconis. 

From  a  point  about  6°  below  and  West  of  Polaris,  disappearing  a  few  degrees  East  of  j3  Cassiopeia;. 

Appeared  near  7  Ursa3  Minoris,  passing  ^  Draconis  vertically  towards  horizon. 

From  the  direction  of  i^  Ursa;  Majoris,  passing  1°  or  2°  North  of  12  Canum  Venaticorum  towards  Arcturus. 

From  ;3  Leonis  towards  Ai-cturus. 

Vertically  from  a  point  just  below  t^  Cephei  towards  a,  Cygni. 

From  the  direction  of  (3  Ursa;  Minoiis,  passing  5  and  -^  Draconis. 

Vertically  from  a  point  midway  between  a  Cephei  and  yS  Cassiopeia. 

From  »  Persei  to  a  point  close  to  ^  Persei. 

From  direction  of  the  Pleiades,  passed  across  ij  Piscium  and  below  7  Pegasi,  disappearing  a  short  distance  beyond  tliat 
From  the  direction  of  a.  Geminorum,  disappeared  midway  between  a,  and  7  Orionis. 

From  a.  Trianguli,  disappeared  close  to  7  Pegasi. 

From  the  zenith,  passed  midway  between  /3  and  7  Andromedoe,  across  /S  Trianguli  and  disappeai-eJ  in  ^Musca. 
Across  a  Persei,  disappeared  between  ^  and  7  Trianguli. 

Passed  across  ,3  Trianguli  towards  ^  Arietis. 

From  7  Eridani  to  19  Eridani,  descended  wth  a  wavering  motion. 

Passed  midway  between  a  Trianguli  and  a  Ai'iotis,  and  across  7  Pegasi. 

Across  a  Persei,  passed  midway  between  /3  and  £  Persei  towards  the  Pleiades. 

Directed  from  ?  Tauri,  disappeared  near  r  Orionis. 

Across  Capella  to  h  Camelopardali ;  center  of  path  Capella. 

From  direction  of  ;3  Andromedae,  passed  7°  left  of  a  Andromedse  ;  path  parallel  to  line  joining  a  and  ,S  Arietis. 

Passed  across  7  and  s  Orionis. 


(cccli) 


Numeration  of  Meteors  observed  ox  186G,  November  13, 


Number  of  Meteors  counted  during 

the  Meteor  Shower  of  1866,  November  i3. 

1 866,  November  13. 

Number  of 

Number  of 

Meteors  counted  in 

Meteors  in  each 

Remarks. 

Hours  of  Observation. 

each  Period. 

Hour. 

h     m                           h     m 

From        g.    0         to           q.  10 

0 

1 

Cloudless. 

9.10         „           g.20 

3 

1 

„ 

„            9.20         „            g.  3o 

I 

1 

„ 

9.30         „            g.40 

3 

„ 

„           g.  40         „           9.  DO 

3 

„ 

„           9.00         „          10.    0 

I 

- 

» 

„          10.    0         „          10.  10 

5 

,, 

„          10.  10         „          10.  20 

3 

„          10.20         „          10.00 

3 

„          10. 3o         „          10.40 

2 

>                 25 

„ 

„         10.40         „         10. 5o 

7 

■ 

„ 

„         10. 5o         „         11.    0 

5 

" 

„         II.    0         „         II.  10 

12 

^ 

„ 

„         II.  10         „         11.20 

20 

„         11.20         „         ii.3o 

23 

>        168 

,, 

„          ll.3o         „          11.40 

33 

„ 

„         11.40         „         II.  5o 

42 

Cloudy  in  the  North  for  five  minutes. 

„         ii.5o         „         12.    0 

38 

, 

Cloudy  in  the  North. 

„         12.    0         „         12.    I 

5 

1 

„ 

„         12.    I         „         12.    2 

5 

„         12.    2         „         12.    3 

4 

Cloudy  in  all  directions. 

„         12.    3         „         12.    4 

2 

„ 

„         12.    4        „         12.    5 

2 

„         12.    5        „         12.10 

i5 

Very  cloudy. 

„         12.10        „         12.  i5 

17 

„         12.  i5        „         12.20 

74 

>       2002 

Less  cloudy. 

„            12.20            „             12.25 

96 

Cloudless. 

„          12.25          „          12. 3o 

i5i 

j^ 

„         12. 3o        „         12.35 

182 

jj 

„         12.35        „         12.40 

293 

„ 

„         12.40        „         12.45 

348 

„ 

„         12.45        „         12. 5o 

23l 

Cloudy. 

12.50        „         ,2.55 

280 

Generally  cloudless. 

12.55        „         13.    0 

327 

„ 

V         i3.    0         „         i3.    I 

27 

1 

Clouds  here  and  there. 

„         13.    1         „         ,3.    2 

77 

„ 

„         13.    2         „         13.    3 

96 

„ 

„         i3.    3         .,         i3.    4 

100 

i3.    4         „         i3.    5 

132 

Cloudless. 

„         i3.    5         „         i3.  10 

591 

„ 

i3.  10         „         i3.  17 

6o5 

„ 

,,           l3.  17           „            13.22 

539 

„ 

„             13.22            „             13.27 

611 

13.27         „         i3.3o 

3i3 

y        4858 

" 

i3.3o         „         i3.3i 

76 

i3.3i         „         13.32 

84 

„ 

13.32         „         13.33 

96 

13.33         „         13.34 

III 

J, 

13.34         „         13.35 

lOI 

„ 

„         .3.35         „         1.3.40 

399 

„ 

13.40         „         13.45 

307 

„ 

«3. 45         „         i3.5o 

171 

i3.5o         .,         13.55 

264 

„ 

•  3.55         „         ,4.    0 

148 

,, 

"         H-    0        ,,         14.35 

Xo  record 

1 

„ 

55                14.35                .,                14.40 

"         H-40         „         14.45 

64 
83 

1       Estimated, 

» 

55         14- +5         V         14.00 

61 

995 

„ 

„          14- 5o         „          i5.    0 

Xo  record 

J 

" 

During  the  periods  marked  "No  record"  no  special  watch  was 

maintained  for  counting  the  meteors.     The  estimated  numbers  are  formed  by 

applying  to  these  times  a  numerical  frequenc 

y  inferred  from  the  preceding  and  succeeding  frequencies. 

_ 

AT  THE  Royal  Observatory,  Grkhnwich 


(ccciii) 


NuMBEU  of  Meteors  counted  during  tlie  Meteor  Shower  of  1866,  November  i3 — concluded. 


1866,  November  13. 
Hours  of  Observation. 


Number  of 

Meteors  coui,ied  in 

each  I'eriod. 


Number  of 

Meteors  in  each 

Hour. 


l5.  40 
1 5.  45 

1 5.  5o 

i5.    o 

16.  45 


10.  JO 

1 5.  40 

10.45 
i5.  5o 

16.  o 

16.  45 

17.  o 


No  record 

40 
47 
45 
No  record 


Cloudless. 


Estimated, 

541 


Estimated, 
i65 


During  the  periods  marked  "  No  record "  no  special  watch  was  maintained  for  counting  the  meteors.     The  estimated  numbers  are  formed  by 
applying  to  these  times  a  numerical  frequency  inferred  from  the  preceding  and  succeeding  frequencies. 
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